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Fore word

- ' I w individuals have contributed more to thlt studv of history inl thle
I. toted States Air Force than Professor 1. B. Hollev. r. of ])like Univcr-
'It%. .\ftcr wartime service in the .Army Air Forces. l-Iollev\ joiIICC thle Air
I ttrkc Re ,ervt' in 19417. rising to the rank of 'Major Genleral1 in 1976. lIn a
" l~ -il of plositions. Ill thle Office of thle 'Secretar y of tile Air Force' as
moi ltion de eto thle Com maindter of the Keesit' Tiehnica I Train-

in4- ( -inter, and from 10-5 to reltieent inl 11981 as iohili'at ionl desi'gneet
t te ( oitmnander of Air lUliversitv. Professor I Iolley strove for excellenice

IlAr F-orke t- ica tionl. Ill n umierous ot I lr wa vs its a i net i er, oIf advcis rs
0 r I'. a! Ild coi nit t tee oil ROT an( d Air F'orce( and N ASA h istolv. lee,-

lril_ to .\iiIt Uiliver. its- facu Itv antI .\ it- Stair researich associates oil re-
wa 'cl Ii tle thods. tria i ni nt ofiteris andi other studlen ts for th e P 11.1). inl n 1i li
t~ii\ lliq~oiN pt-vl ia" plers andi( sp ea kii tCoil ilita ry to1pics from leatle r-

I1:1 to space 0 e rat ions- l- li a for nio0re th an t lirtv-li ye yearis h el ped to
-Ike thle nation's youngest service anl appreciation for its rich and varied

F-roim the he,_inning of is scholarly career. Holley has been concerned
\\ith the influence of thioutdit onl military organizationi and( onl war. Ideas
(Ild N't apons grew out of his studies at the end of World War 11 on thle
evoltittion of weap~ons inl the period of tile World Wars. It evolved into a
dis'ertation at Yale 'University and has since becoime a classic of air)ower
history. lii this wvork and in his later writitlg, H olley hfis emphbasized the
cr ucial role doctrine plays in air forces. In his Harmon Memorial Lecture
at the U.S. Air Force Academty in 197-1, H-olley (1 00ted ant early definition
of doctrine from the Joinit Chiefs: "A complilation of principles...
developed through4 experience or by thleory. that represent the best avail-
able thought."' Holley agreedl that ''doetritie is wehat is officially approved
to he tawit' But hie knew. it to he far miove imtportant, especially to air-
Itower: "Bas;ic dot rinte (IC i ils t lie roles and mtissions of tilie se rvice. thet

M(ope and~ p~otenltial capaibilit ies of itq weapions sy-steims." It ''lies tehind
tlt-i decision'. as to what \\c('is will he' dtvelopwcI and givecs guiidanuce ;i~s
no te reative-1 intportance of sever-al competing roles or weapton systems"

u-h en the lt tle alri vc to apIpo rtion the i nva riablyv intadequate suply of
"I a Is.' 1)oo t ritie iRI e a on ipass bia i-ins it givs uts the general di retc-

t inn of otir -our se." Andl 'Docti ine is the point of departure for virtually'
%vliv activity Inl diet airit- aim." Equal ili impot(Itait('o to content, lollev.

-%;I, netl wal cs Ill ;I 11til.11v orgitili/atioll btv whit (hlctr ine cam"l
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Introduction

SINCE TIME IMMEMORIAL weapons have played a significant role
in tipping the scales of victory from one side to another. The
weapons of antiquity developed slowly, sometimes imperceptibly,
from age to age and from generation to generation, but nonethe-
le; the side with superior weapons almost inevitably emerged from
cvery struggle victorious. From prehistoric ages down nearly to
our own era, the pace at which weapons evolved was determined
I)v custom rather than by any systematic and conscious series of
dccisi~ms. In recent years the pace has accelerated. Advances in
science and technology have made possible the atom bomb. But the
de-ree to which scientific and technological advances are exploited
for military purposes depends upon the methods devised to secure
that end. The haphazard and unsystematic means of other ages
have vihelde( to a imore orderly process of conscious decision, devel-
olment, test, and evaluation, but even so these methods have lagged
Ielinl the creative forces of science. The vastly enlarged destruc-
tive potential of today's weapons makes the process of selection of
rlreat moment. The survival of nations or even of whole cultures

may depend upon the ability to procure superior weapons. It be-
hooves us to be certain that our system is adequate to ensure this
superiority. The experience of men who have grappled with this
problem in the past should prove valuable to those who must deal
with the question in the future.
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Precface

THIuS STUDY GREW out of the author's wartime experience at
Wrighlt Field, Dayton, Ohio. While there, during the last 18
niontlis of World War 11, the author wrote three separate mono-
IITliphs relating to the dlevelopmfent of air materiel: "Evolution of
thle I Ia ison -'f'pe Airplane, 1917-1944"; "Development of Air-
Cil~ft (;tin Turr'ets in the Arnmy Air Forces" ; and "Rotary-WVing

Airc raft in the Army Air Forces, a Study in Rlesearch an(I Develop-
inent Policies." As these studies took shape it became clear that all
t lirce, despite their entirely different subjects, were closely related.

* Each of the studies revealed a commnon themec: the pace of develop-
ment for any weapon (luring the between-war years is chiefly de-
termnijed by the extent to which its mission or operational func-
tioni i, known and defined. When there is no effective system for
leterniiniing- doctrine, the pace of development is necessarily slowv.

* The author's interest in the problem of the development of
1materiel le(1 him, in cooperation with a group of others, to under-

Lk a program to sp~eedI the process of translating ideas into
wvealmons by improving existing procedures for handling experi-
mienital prlojects. The student of history seldom has an opportunity
to pIit his findings to such imimediate use, and most gratifying of
:J] Nv;is the realization that the historical approach alone could
offer the dep'Ith Of p~ersp~ective necessary to attack this contemipo-

1%* problemii engi neerimi g.
Acom1bination of the work involved in writing the three mono-

raphs and the applied history encountered in the project dealing
with methods of engineering led to the present inqutiry. This book,
niart of a ntuch larger project, attemplts to explore somiethiing of
lie I aekgrounuld of the contemporary air weapon. The stuidy was
idcohrtaken in an effort to dlistill fromn past experience in the (level-

(11'1jicirt of air- imateriel those le, soris wich miiighit be of hielp in
I iiihti i Iii~ o e litiri liair wveapon more success-

ftill~ Mi t In fii~re. If t lie ec n derived arFe souind, it 11i1aN lbe
l )1(l to fi ri(I ,oine primIcipltes foi- developinig weapis ini general
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E Foot note Guide and Glonsary ix

THEi~ USAGE of' the War Department Special Staff Historical
1)ix i~if requires all histories of Worldl War 11 to Inicludle at note
on1 fonttnotes, espiecially where archival mater'ial has bei consulted.
Aiou,,h this study is not a portion of the World War 11 series,
the practice is aipplicable here. Research for this inquiry involved

exenie use of two b)odies of archival materials and occasional
11'e of sexveral other collect iolls. All abbreviations uised inl cit illg

lLQe e tos are isted below Inl tile glossary, and the )ilhI)-
o graphical note ait the end of the text gives a lengthy exp~lanationl

of th~e source materials consulted. Nonetheless, further to assist the
re:3(ler, the following"" sample citations are presented to illustrate

V the peculiarities of usage involved hiere.
The citation NA, BAP I-ist. Box 30, 452.1 Airplanes, Gen-

cral. means, at length, National Archives, Bureau1 of Aircraft Pro-
(l110ti0ll Historical File, shielf box number 30, file folder catalogue
nuinher 4.52.1 (accordingt to the decimal file system of the WVar De-
pa~rtm~enlt) entitled Airplanes, General. Similarly, the citation NA,

VI Orgo. Recordls, A.S. Lu1st. Records Box 1 means, in full,
National A csi W'old War I Organization Records, Air

,(ziv icc Historical Record1s, shelf box number '1. Thie citation AAF
Archive refers to items inl the collection of files maintained by the
Air Historical Office of the AAiF. Actually there is no such official
designation as AAF Archive, but in the abse-nce of a (descriptive
il drse differ entiating between the admiunistrative files and the

historical files of tile Air Historical Office some such arbitrary
description atppeared necessary'.

For the reader who is not familifar with the p~rolblems of citation
enontrd ini pubilications of the War D)epartmentanCogs,

" as well as to simlplifV the prob)llemi of using citations in general, the
p)ractet ices mntionied below are singled out for special attention.
Whlere titles are used in a number of chapters, the citation is re-
peated at lengcth at its, first appearance in each new chapter. Where
mult ivoluine Congressional hearings or other complicated docu-
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meiits are uised, ceh citation is rep)eated in full. Suchi repetition

miay applear needles~sly cumb~ersom~e, 1)ut avoiding." the conifusion
which would result from different days of te,,iiiioiiv, different sets
of page numbers used in reprints, and other such irre-1ularities
makes full citation worth the trouble.

('ogresioal )Ubi(atili j)0c io end of problcms with respect

to citation. Style manuals, for the Miost parLlt, Wisely, avo'(id thle
su~bject as if it wethle plagule. Commnon senlse has bccii the decter-
inant where precedent is uinknowni. Where Conlgressional dlocu-

iment." are undlated Save by thle traditional phrase "ordered to be
printed," that dlate hias been chosen. The author has )ccaIsionllyl

r eilmpCl ld rief forms in lieu of yard-long (elC5C'', Iitles.
In ciigpublicat ions of the W~ar D~epart , has not ap-

peared necessary to add thle obvious Inte onl (;o~'i'iiliit

Prliting" Office (G;PO) Waishinigton, III ad . toi to thle (late. All
publications of the W\ar Depatrtmnt, unless ( ' Ise Indicated,
aire p~rinted by the GPO in WVashiingtoni. Thle o1(1 army custom by

which at SUpior0 ofi(Cer puLts hIis nie to the work of ,Juniiors is
* an1111noyn when encountered in c~enCcirleCs, but there Canl be

no escapie from the practice where thle chainl of comniiand prevails.
AIDepartmnital publications generally have becen credited to iidi-

4, (111idiils where Li1brar-Y of Congre-ss classificat ioll credits thle 11i-
ee Vidll; othielWi~e I)ull)lic~ttiis are credlitedl to the organization

of orliin.
The qu jiest ion of iii taryw abbreviations is always %e Xiiig. III Such1

a studly as~ this, p~repatredl for bo0th military and nonmilitary read-
ers, the que~t ion is peculiarly dlifficult. Such a comnnon termn as
ALLF need., no explanation. Onl the other hiand, laN' readers mi~it

ll Iin OCi" rather esoteric. With regrets for brevity, all such
organizational dlesignations have been dlropped or, where used,
exp~lainied at length. Tfhe g1 lossiary may' be consulted should one
find thce e p~recautions insufficient.

One last wvord remains to be said onl citation. Manuscrip~t studlies,
egtypescript dlrafts of chapters in the Bureau of Aircraft Pro-

duct ion history, are citedl in quotation miarks to (differentiate theml
from correspondence, ilitaryv reports, staff studies, and other
silii lar administrative miaterial. Where the writer of these manu-
script studies is uinknown, file readecr may reasonably assume that
hie was a memb11er of the organ i70itl onmii t jonied inl tile p)ortionT of
thle cit at ion f d lowing" the Slihiect iiat ter. Nh'lre , Ini tlac prep'lira-

lonl of th is Stuiillv, thle authIor coliliIl ted t1; p)e'Cri pt drafts of Chap-
t(Trs "U cl '' fIile (mie men t ionied ab ove andm, in add(1it ion, chiecked the
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contents of the (iraf t against thle working papers f romn which it was
J writtenl, thes.e p~apers are mentioned as"'research data" in the ac-

coijanving citation. The bibliographical note discusses this prob-
kein in greater detail.

G L 0 S S A R Y

Admin. Administrative Offie

A F C F Air Force Central Files
A(;() Adj utant General's Office
A.S. Air Service
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Sen. Senate
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Chapter I. The Development of Weapons:
Procedures and Doctrine

b4

AN ENGLISH, ARMY of several thousand men led by a renowned
officer landed on the coast of Normandy and pressed eastward in
a raiding expedition penetrating almost to Paris. The officer was
Edward III, king of England, the time, July 1346. However re-

imote the day, now more than 600 years past, the expedition is
still worthy of study for its military lessons.

E(dward's troopers loitered and plundered along the way until
0 they were suddenly confronted with a French host hurriedly

g1 athered to resist their advance. The spot was not a strategic one
for battle, and since the fleet of convoys which carried the English
army across the Channel had returned home, retreat along the
path of advance was impossible. The only alternative to fighting
was withdrawal toward Flanders. Crossing the Seine near Paris,
the English made for the Somme, but here they found the cross-
ings guarded as they tried the fords one after another down the
length of the river. At last, with some difficulty the whole English
force managed to slip across the salt flats below Abb6ville just
iahead of the flood tide which prevented French pursuit for a full
12 hours. With the period of grace thus secured, Edward led his
troops through the forest of Cr6cy and at leisure selected a defen-
i vive position with the wood at his back and a long, gentle, down-
ward slolpe of open ground before him. Here, on a site of his own
hooOsing, the king drew up his men in battle array, three great

"5 block. or batailles of dismounted knights and men-at-arms with
('0omrclin, ranks of archers armed with English longbows.

'Tlie French forces under King Philip of Valois approached this
l)o~ition in a disorder which reflected both the speed of pursuit and
the confusion of a hurried river crossing. Against the French king's
"i,]e,, the rash and undisciplined feudal lords assailed the Eng-
lsh position. Each new group of Frenchmen to arrive on the

-'Ci1P tlhrust forward in attack, and without exception each ,uffered
ti Name fate; the archers with English longbows stopped the

* i
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dri'e before the French could fairly engage the standing men-at-
arms and dismounted knights.

Mcdieval chronicles are notoriously unreliable when dealing
with numbers, but even if one rejects Froissart's figures, the evi-
dence still indicates that the English won the Battle of Crdcy with
a force approximately half that of the French. And with so mark-
edly inferior a force the English archers ended the long supremacy
of feudal cavalry. If the French (lead in this battle (more than
1,500 "lords and knights" on the field of Cr6cy) were not enough
to spell out the revolution achieved by the longbow, later events
in the Hundred Years' War, when the French learned to dread the
English arrow, made the implications of the new weapon only too
clear. 1 Sir Charles Oman says the fight at Cr6cy was "a revelation

, * ,% to the Western World," a startling demonstration of the suprem-
acv of the longbow over the armored knight on horseback.

One would assume that the English kings must have been seeking
eagerly to counterbalance their country's inevitable numerical in-
feriority with such a weapon as had wrought this revolution in arms.
On the contrary, the longbow appears to have been on the English
back doorstep for nearly 250 years before Crecy. English warfare
from the time of the Norman invasion to Edward 1-1066 to
1277-was of two sorts: Continental wars in which mailed horse-
men did the principal fighting and infantry were of little con-
cern and local wars with the Irish and Welsh. A Welsh historian,
Giraldus Cambrensis, whose Expugnatio appeared sometime in
the middle of the 12th century, wrote at length on the Welsh use
of the longbow in the border wars and recommended an increase

in the number of Welsh archers in the Anglo-Norman armies to
enhance their firepower3 Like the advice of many military histo-
rians, this proposal appears to have gone unheeded.

The bow, of course, had long been known in England. Archers
armed with the short bow, known since Roman times, had par-
ticipated in the fray at Hastings. But the insignificance of the
bow is revealed by the absence of any mention of it in the Assize
of Arms held by Henry II in 1181. By the time of the next assize

* "( in 1252 during the reign of Henry III, the influence of the Welsh
had become al)parent; citizens with 40-shilling holdings or less
were required to appear at the muster armed with the longbow.
During the Welsh and Scottish border wars of the 13th century,

1. This account is based upon Charles Oman, A History of the Art of War in the
Middle A ges (London, Methuen, 1898), pp. 597-615.

2. Ibid., p. M00.

4

Iq



-- :-#- -. Z ?.!m-ZT-. .Z . . . ,': -, ', _ 111.:.'; -%, :'. - -1;: -S ' -.- : -- . --_-'-. % - ,. L . "- ' - .' -.' -1. 777 . . .

DEVELOPMENT OF WEAPONS 5

Edward I perfected the use of the longbow in conjunction with
cavalry until finally in 1298 at the Battle of Falkirk the English,
using longbows, demolished a Scots force under Wallace. Unfor-
tunately, English chroniclers in recording the battle "forgot that
the archers had prepared the way, and only remembered the vic-
torious charge of the knights at the end of the day." 3 The im-
portance of comprehensive tactical analysis was unrecognized, and
Edward's lesson was lost when the king died in 1306 without leav-
ing a written record of his military art. When the Scots under
Robert Bruce put Edward's son and his English army to rout at
the Battle of Bannockburn in 1314 by using a judicious combina-
tion of cavalry and longbowmen, Bruce proved himself the abler
pupil of Edward I. The training acquired in continual border
wars enabled Edward III to lead to Crecy an army skilled in the use
of the longbow, which worked such havoc among the "fiery and
undisciplined noblesse" of the French.

Oman finds it "rather surprising" that Edward III was so slow
in heeding the "obvious" lesson of the preponderant influence of
the longbow and increasing the proportion of bowmen in his
forces.4 I-ow much more surprising is the painfully slow advance
of the longbow as an English weapon. There are nearly 250 years
between Giraldus Canbrensis' advocacy of the Welsh elm bow and

-&Crcv, yet the lesson of the border wars was plain: a new weapon
ga(ve one side an advantage over the other. Crdcy is chosen to il-
lustrate this principle because the battle took place over 600 years
ago and is sufficiently remote to be free from all interests, preju-
dices, and emotions which surround so many present military
practices. Other examples are plentiful. In 479 B.c. at the Battle
of Plataea the Persian rabble fled in dismay before Greeks using
an innovation in warfare, which consisted of a phalanx of troops
marching in step with shields aligned-in truth, a mobile armored
force.5 In the spring of 1940 a handful of British fighters broke
the back of the German aerial invasion because they had an in-
novation called radar.

eSometimes the advantage of a superior weapon is decisive before
countermeasures can be evolved. It follows then that the methods
used to select and develop new weapons and the doctrines concern-
ing their use will have an important bearing upon the success or

3. Ibid., p. 569.
4. Ibid., 2, 57-12t.
5. T. Wintringhain, The Story of Weapons and Tactics from Troy to Stalingrad

(Boston, loughton Mifflin, 1943), p. 29.
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failure of aijles--111and of na1tjori.A rin-ef 1.6S11111 of sonic( of tile
niorei imp iortanlt (1llIlrts ill %%capol jIi ld till- Ci rcumst ances
S1r1,0roiirriirt their adophtolr u till' Uniitedl Stittxs shouldr provide
til atleqite pueispective for- the liili0OWei JWOrIllr WhiCh IS tile
s~litct oft till., stutdy. Olne riced (a) flat frtheiir [ac k thirr i tire 19thl

( In ider, for inlst lce, tile annuallil report of Joel It. Ploisett,

Seere a vf Will- lin 1 840, wic ei scussecd atlei t I l the proiiecm
of iyilliein new flll,%' Nt~ A fs.\Iter IvI(%I%iewiig 111ojhlrof projects
irdertakeri Iv tie, O rdnarnce D~epartmnen t the secretary declared

thalt tire riccCNsi;t iC' Of natlli jorul cuitY generallY iniclined im "to
ii~(Uilltv10 lee' aL11  newV lurvr tons" unl~ess conv inced of their

s~lpe lol-tY "av lll-t-it- exp ril isIll tile field.'' If, thle nIratter
4)f br'(eci-lolaidilig, x :iPolls, thle secretilN it. ihtc Ifa

(:'ktVi'V xt tV'ilI)t . .. Wi1l faill WrS tHeIC a l eV hi t IilCr done, a fter
involving tile "ml-1ticirict i grcat expense.'' OnI dhe other hanrrd, tire

~rcx~ion capforflintlock mruskets found offiial favor rrriur
ats tli. particillar ilrnovid 'toll had beell "fair-ly tested inl the field
)Y'~ tile armies of Err r(Ilpe." The policy of thle Wa r D~epartmnent,

* ~it app ea rs, wiO.5 to foll[ow, niot leadil. W\heir a1 patenrt 1 rt'tcl -load ir11ig
ca1rin w W:1 ode ret I to tilie deparI~ tmen~t mI 1842, the Colonel of
()rdiarlice agedto at trial (If tire niew werfll bu1 lt rnoted that it
Was riot xi tomri. r% for the girverirerit to incur anN v~txperise be~yondl
tile cu mp~ili tion of ainiznuir it ion. Tile Colonel was quick to point

*Out tilhat riot all1 thre falit lay With Ordnan11ce: "A jlCjiudiCe agariinst,
idl ains ftar irgat tile I reel rIs prevalent alling Officers, anld

e-Ieitlly tile Dragoon.-;." M0Coover, thle colonlI d1oubted that tile
newi breecliloniter Could lie irit rO(iu1Ced inito tile ser-ViCe Cee if it
wer~e fu id to Le better thIanl other Illodels. 7

Between 1842 and 18-45 tile O)rdrance Depa rtmrent conducted
at rnurrber of tests onl breeclh-loading weaponis. Tire results wverc
extrelyk discourragirng, as nrlight, be expected (If a new technlo-
logrical i;roctes lin the testing stage. Thel( Colonel of Ordnance, an
oflbejld Whose staltuls 11i -iht hle filr',v translated as Chief of Ordnance
I .n later times, rep~ortedil ntire p~robhleml to tire Secretatry oif War:

I 'on ueconsideratioIn of tire subject the department (de-
cided iln abarndonrinrg tire mainutifact ure of hirech-loal iri

6. BiriV. (,(-i. S. V.. !i(relt ed , Aranin '41 ..."rtMq fnd~ Ctht r / mporftlnt 'LI/t Re-
a It~ ,I ,,th OrjI raice DI -(arf me nt ( WLS in Ut onU, c vrntwn t I'riliti ng Offi1ce (liere-

lsftcr G( P0, ns7h), 1, 3 r 2; icre ifter cited tl O(rdebvmc 11,ut Sic beloI(w, bibt-
o -r* ' 'rticti note.

7. ~ ~ ~ 4 Ibd.,, 336
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arm11s, and have followed in the steps of the great powers of
Europe, deciding that a diversity of arms was p~roductive
of evil, and adopting those of ordinary construction which
are the simplest and easiest managed by the common soldier.

So~ hii mly conv inced of the virtues of muzzle-loading muskets of
-ordinarv construction" was this colorful colonel that he put
hiiin~elf on record concerning the soon-to-be-famous Colt's patent
arii: "Trhat they will1 ultimately all pass into oblivion cannot be
dloubted . . ." Meanwhile, hie warnedl, it would be well for officers
to take care not to be "ensnared again by the projects of inven-

tor." Te patent carbiiie wihel tile Colonel of Ordnance found
.10 Iifl1lcsirale was able to fire more than 11,000 rounds before it

broke dlown in p)roving trials. Unfortunately a service test wvithatroops in the field was hard to obtain. The company officer to
whom the carbines were issued must have been a dragoon ; hie re-
p'lied, when pressed for a repor-t onl service tests, that the carbinies

wcre not Nvorth the storeroom they occupied.,, A hundred years

)iJqic matter.

Wheni siiniaiizing the whole plemlCi of breechiloMadrs in 1851,
a uhsequent Cief of Ordnance iiade it clear that Is department
%as not utterly blind to the innovation. Ile admitted the real ad-

Vanlta-e of breech-loading wveapons but indicated that these ad-
V; Iitwre-, w.ere (lficult if not impjossib~le to obtaiin without sacrificing

thees.entalqualities of simplicity and duirability. Thdeat
iiient wouldl continue to use muzzle-loaders until it encountered
~convincing proof" of superior breechloaders."' Here then was a

step forward. The Chief of Ordnance recognized the validity of the
p~rincip~le of breech-loadingr andl differentiated betwveen the princi-
pie as tin objective sought and Individual inventions which failed,
for miechianical or technical reasons, to satisfy the requirements of
thec principle. hIs view represented a marked advance over the at-
titude of the previous Colonel of Ordnance who had summarily

* rejected the principle of breech-loading wealpons merely because
repeatedl attemplts at applicatioii had ended in failure.

By 159 ar itni tle rumor of war had wvorked a real chiange in
the Ordnance D~epartimenit, whilch niow professed to "encourage thle
application of scientific knowledge and miechianical skill to iii-

N. Tid., ,.3-4.
9.t.1'.,28- 9.

*J 11d.
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provemients in airms." The depart ment was on the verge of adopt-
inl,, a brecech-loading carbine, but "uniformiitV of armament" was
so obviously essential for training and for supply of ammunition in
timei of war that O)rdniance officials were reluctant to issuc anly one
110V t ,ype before deciding upon the best. The final selection, it was
poinitLe out, might well fall upon anl arm "not yet invented." ~

TPhis (desire for thle utmost qualitative superioritv was adlmirable,
but with open rebellion a few monthis off, the time for decisions on
whIat to produce was already ait hand, even ifit was a weapon
S0oiiie1 hat short of thle ideal. Secretarv of War John B. Floyd wats
ccirtailyfl not unaware of the 1Uoteritialhities of breechiloadcrs. After

4 rL'VVNIewin g tIC "W011(lffillyv nun111ieouS" eXperIimencits with tile inl-

nova tioti, lhe considered thle best of the we-apons "by far tile mnost
Othici-it a rluts e'%er puit inito tile handls of intelligent men" and
h-CC1ml lIildti t hat Immediate steps be taken to arm all light troops
1% It It hreeChIloulers. To dto less, lie declared, was ''an inhuman econ-
0oI , V-' I'll fort it natul 'v for tile FedIeral cause, inl this respect t
IL I't St .1eta iv Yloyd -'weiit South," andl tile Ordniance D~epart-
it.( 0I C(00111 tie S ~'eek the b~e.t breechiloaders but not to issue themu.

A.~ ~~-i -v I~ S 'r y161 the Colonel of Ordnance dleclaredl that

it,'/ e~h olrof tIile ser\ice was "unsurpassed for militaryI
!e'..' k ii I t ile value of repeatingq arms was curtly disniissced

1,.\ tI a %el. o poi tedh ouit that they had beeni kniowi to mis-
flit. ak~l taI1mi f lmit -rank) mlenl would bec "~Iore ill dread of those be-
111ti HII aiOf tile eI-IuIiv.'' TFhat rejw~atjirig armls wo*(uld dto away

fl it- taictcal maneuver of niult iple ranks attacking inl clos
'lt 1( ~openi glrounid seemIs never to have occurredl to this of-

IlCkT. ill %%"IaS by nio meanis an isolated expression of opinion. At
't t~ime 'n ICv mlieaothecr Ordniance officer said of the musket

j-11411 1 I V the I 'llitC(I States that there is "no superior armi in tile
j vrM ," ani opinionm he was willinrr to back by proposing that the

) ru:eIepairtuint absolutely ref use to answer any requisitions
- l lO*W :11 liitiel armis. 1

lv IS44 tile 1)1e..,Sire of wartime operations had changed a great
* nattry oj 'illlls andI replaced several key offlce--i in the Ordnance

l)c :Lrtliiflt. Thli ew officials accelerated the pace of experiment,
,LHI th bilreechilo~aders and( repeating- arms were issued in relatively

Snialkl quanlltities to the troops inl the field for service tests. While

12 Scr t1f o~f N ar, lnnu'fl lerjwrt, 1560, Sen. Doc., 36 Cong. 2 Si'ss., Vol. .2.
it. Or'm~nrr- Rol, )rt.*. 4. r12 -5.
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lamienting the difficulties of securing accurate reports from the
Utroops onl the merits or demerits of any given weapon, the new

Chiief of Ordnance reported that urgent demands from the field
ktft no dloubt that repeating arms were the favorite of the army.14

Similarly, SecretaryN of War E. TN. Stanton was informed that
lr-ecclm-loading weapons w ere now "greatly superior" to the musket
inaiiu11faetiircd by tile national armiories and that the time had comeI
to dlecide upon a brechloacler for issue to the service. The moment
Nvas in D~ecember 1863.11

TIo as,,uie thiat the adoption of breecliloaders must lie a simple
iima1ttor, on1ce official opinion lined uIp behiind the project, would

J,.: be zimave. There is a great difference between the giving of an:4; order and its actual execution ill every (letail. In1 1867 when the
~ wur was safely in the back-ground, a Joint Congressional Coi-

iiittce on Ordnance presented a resolution to stop the modification
P of -service muskets into breeclidoaders since such modification would

reno~dle' u.seless, existing stockS Of 1111m1Unit iofl.h Ieao, oconm
no doubt motivated this.. Congressional interference in a technical
(lci- ioh1. Con g-re~ss might well have interfered sooner, frthere

were miore thian a million obsolete muskets unissued at the end of

lwell-known British military critic and student of war, Lid-

dlelliHart, in ('onimienting, on the Union and Confederate armies,
cretilt. the few repeating armis which actually reached the hands
of Federal troops in action wvith a "decisive influence" out of all
p~roportion to thieir numbers. Hie bolsters his contention by quoting
(iifelerate Gem. E. P. Alexander to the effect that thle war iiit
hiave been terminated wvitin one year if the Federal infantry had

K bee equppe~lwitheven the imperfect repeaters of 1861 design.1 8

idd~ell Hart miakes a p)oint of exceptional importance. In spite of
time ingh qu~ality of generalsipj exhibited in the war, armament

laR-L-ed "well hehiind the pace of invention." But more importantI hta the ithier edge of invention, whichi sometimes lies beyond the

4 Ii~~1. Jd.,. S93 -t. See also F. A. Shannon, 7 he Organizat ion and Adminidtration of
th, Uiirun Armii; ' u: .8 (Clev-eland, Arthur 11. Clark, 1928), p. 142.

17. Slianin, U nion .1ri , P). 12:3, from W~ar of the Rebellion; roi, 1 d',t inn of
o7cilrrrd~i of Cnion an-d ('oaf. dirute A rinics (Wa'n~iingttin, (;P0, 1550-19Oul),

............ ....7 t-5.
B .1. If. Liddell H art, The IBritLih 11' qr in Warfare (London, Faber and Faber,

* I1d:2;, pp. 121- 2. See nlso E. P3. Alexander, Military M.ihrrs of a Confederate (New
York, Scribrier's, lOos).

... ...
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scope of p)roduction, was the failurC to ultiliZe new Weapjonis which
Nveie iiot only technically pwisible but capable of being prodluced
onl an extensive scale.

Shiannion, the athor of a classic stud y onl tlic Uniion Armnv,
iia kes the same in O t even more forcilY . Theu North, withI its con-
t rol of the seas anl( adequtate iiidlistrv, was free to choose tile
weap~ons it wanted. U nfortunate clN., the North's choice wa-is iiot thec
hest weap onl avai lale b~ut a iiiiskct in alified since the ReVOlu~tionI
I ,v little miore than the atdditioni of the percussin lock aiid riffiiig.
Thus the North foughit with the samie weapons availabke to tile
South 1111( mnade sll(iht use of the superior aiiiis within its rrasp.
Shiannoni considers it a strange p)aradlox that the North used evecry
iiaus, includig lbriberv, to Increase Its firepower by ( resin

A moreand moe men into the ranks and at theC saiiie ti ini faled0,uni

the hiandls of the trained mien already iii thle 1aiiks.li Eighty-odd
years later the problem of -orr-elat imig tucchmnologic( d advance in
weap11onS With ig-her niational p)olicy was still far froim beinen

tiIl 1sol1)ed.l

If a1im ie, ha~ve been slow iin a pplying. the imaxinm that su peior
arnus favor victorv, it miay be shIowni that their intransigeance has
resulted to a re-at extent from three Specific shoi'tcoimnn-s inl the
pirocedlure for (Ievelopilig new wveapons. These slhortcoinigs lip-
pear to have been: a failuire JO adlopt, activelN. and positively, thle

tillht superior arms aVOr- victory ; at faIiltire to recogn-Iize theC
-u otanlce of establishing- a doctrine regJAr(Iiiig the uise of weal)-

1aiid a failure to dlevise effective techniques for recomilimnr
mtid evauaing potential -cap~ons In thle adlvatices of science and

A It bough in ilitary lenl have beenl slow to recognlize and put Into
pract ice the thesis that superior arms favor victoryN, military wr'it-
ers downi throu gh tile age, bave gieli sOlite rTCo'i io to th 1iii-

I orane f weap1oiis. Ve-et ius ill hIs Military Institute's, w ilich
lia, been aptlyv de~cribed its the field service mianiual of the lImpearial
Ho*;1 AI11Y RonnCn gUiied thle relative importance of niateriel.
"I'lla Leg'in sa idl Vegut is, ''oweS Its success to Its arms and

it 'i;(l ic w;.I well as to the nu lmbher and bravery Of its SOMhicYs."
AtIn ti ll e' anI flun' repeating( tile truilsiu iii every ceiituir
I arm Sfu,r ti,0!11 Arm~v q.. 1085-9, H O. For 1wrtilient comnijmnt (in thk prh-

in- in Wfnrli NV:ir 11, o .1. 1'. Ii:ixtcr i11, Srcntihi aga(inst TIimeu (Boit).,)I, Littlec,

'tti~. Ili~r~jIn~tiut~,tr. Johnt Clarke (London, 176;7), IMo. 1I,

,ct. Is'
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Ii .o a),~ 1i, point'log out that fighit lg soonl led1 mlen to special
N% hichlic he tu rned to tlieir Ixdvttilge'" Yet a decided

I 1,1it IIVI-creailedI bctNe(en frefluent tsertioii of tile thesis9
t i if" vltll. s C) 111 be mut to niihi1tarNy advantagre alid the paucity

' i t the ;i l aon of the thie2-is lin practical terms. IMost
1 ", Iv v 1. 1 lv hoed b~tquousV lt tegeneral direction

hilileht I avilrig donle t his they rush. oil to tile suip-
1. n re iiIII ortait skil i cuts; of strategy and conuliaxd. Sonlic-

A c P ; are t reated NvzthI attention to detail, but wveapons have
I11 1 cell 111 ,10,tht ieslghiy t reatItCat c ~i~t sol-

tnIlzdl% IT srVe for reli r-eeh6b101 SII i ply troops. A I otre hanld-
1' of \%1. tt r~s 11,i sl el i ,zt ill tilie vIloleili of wveapoiis ; almrostI I tI*.',. deal iiiloi e IIM(1VII tail1 ywi th~ warfare, 'have eit her rele-

i tW S1l1iet toit in 10'or iii or 1. oe it eritirely.~22

'I'l( L IT t K Ii \-()I l;IMVC'eit ', Who (l011ilitiite(Il rnili' thin~k--
io :i eairly *t hi a o Ii'tai- years following thle denis of the Napo-

jI micI 1[ie,1c adibtted i V om ic w (I that superiority in the or-
1/~ ~ vj0 hii q~irin fli r a s at timles giv ' a great

i-'r11 'l-i'mdenlic", utiaving iig this coiiees ,on fepit

''Atlo,% ccarit iu t L that "arriiiig arol equiipp)ing aire niot es-

.11n it-i to Ithe COCIi o f figh1ting.'' Even wbl 1e coniceding, thatt~ ~ f 14It IIrIg, d-t erlilileul tile character of arnis and thiat armis modifiedI

tox i clvracter of war, ('latineWitz restricted the "art" of war, bN
kIi1,AV:Iirt r definition, to the aeural coniduict oif battle. To

NICIMt ile I 1 iruihiheCiiis Of it i'1 1S 1111(1 eqoIIIj)ieICit, Ile Sfti(l, wvoo1(1 be to
J ii ii] 'ii l s clial c:111 i'a1thier t han ft tilliless priniciple. 23 Unlike

l~,. \(!am~ Siith, (lansewvitz wrote after the Industrial Rievolution was
%kil1 under way, but lis wvritingrS show fil uitter lack of appreciation
Of the i riplieA ors for the developmoent of weapons in the new
Piiieeianization. JIii.,t ]how tatic Clausewitz' concept of the evolu-
lIl 0 I w poSwa i Shoin ini his contention that "completing

2 1. Sfor examplle, I\1rl %onI Clausewitz, quoted in J. F'. C. Fuller, Armament

N I hi'/(Newx York, S('rilielrS, 1915), p. 1. See also J. 11. C. Fuller, The Pourt-
di i '?, ,f 1h, Sri#-nrr of Ifir (L ondoni, I fiitchinson, 1926), p. 146, in which he quotes
(', :1ti IS Sar,..r Rsrtachli. v: Man, "without tools lie is nothing, with tools

m-cy o ~~e(f threr'c (Ctri'Setnfive militarY rollectioons-the W~ar Department
I 1r:r. thi. Niti-ild War CI1-,e IibrLry. anid the L~ibrary of the American Milk-
t"'. In't~it' -e i iple evidnoe of the comiparaitive neglect of the prohlem by

irtr, until ver'. rilult y r;. 1'ruh;tbly the umost prolific but not neces-
;ht. ri', ! juuilii.iit i of the fe'\v stuileit, of the importance of armament is

. Iki I % i wt /I (i )?I tr. J.J. G ,r i ni f ro n ('wrin a n 3 d e d. (London,

I '. I , c 1,.i, 3, a d IIlk V, hap iii :3
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1011 rjiaciigarticles of arms aill eqiipment . .. takes place
T only )tiod ieallv, and therlefor-e sel Imjfect.- strategie pl 24"

Wv(apoll-, it wouldi appea r, werev takenl for granltedl I tile ilitary-
tlicorists of the 1 9th Icentury. Baroni de JoIni , whoi was perhaps
thleain IllilihtarV lICOrI~t of I111 t cenltulr Inext- to Claiisewitz,
1) 1.( d a colice-osioli to mlateriel III granli g extenisive colisiileratioli

to logistics ,vet even lic defineud loi-.t ics III the formier sense, of
"t lle 1, rctICal1 art of iuovilig ariliis' raither thiali Ini the hruadl

i'1te~l~oory' (leilition which1 ciilraces more of tHe eheiiieiit of

Th'le m11yopia demonstrated by these thieorists hlad at profound~
jrlUi l"c lis tlo)se uiilitarlY lea'ders; who0 douiiited tile prutcL.s;-

>1of arius dlown to Worl W1(1 ar 1. (eHL'ral FOI~Ie. WIhiV2Ii 1(1 11-

I i'h id lll s Principles oif Waur i 1 3,Crried oin tiera tonf
( LLuswit. Ilk1 "prifii de, concerned A1ratte-v and1 tactics or thle
iC of weapoils;. 'Ille selection, developmiiezit, anld procuremlent of

('nil,01 irpll he 1. 1 I goredl or assnued Fienlch at length
Cvlle to .a ,i nate the councils of )0thl France anid the Allies, Is

til)lilois oin personnel rther thian materiel helped deterinine time
ch~r ,-er f hew-nle tatfouolht in World War I.,- Thle ab-

M'ditics createdc by the failure to eriiphas Iie 11 ie importance of
~u rio ill wepn in thle years leadingi up1 to 1914 were no-

where, more N ividly portrayed than in France. Ili the nation of the
iiiss; army Geni. F. (G. ! Ierr reportked tile prevailing attitude: "TrheShobatile will he primarily at strugle between two in fant ries, where

j Nictoryll Ie4 wit thle la1re batlos;the armny inust be ain
army.N of person nel and~ riot of materiel." 27' This att itudie probabtlly
iiarked thle apogee of nleect for- the thesis of sup~erior weaponls.

The events of World W~ar I abruptly focused attention upon

0 the relative sig-nificance of mnateriel in securing victory. The Italian

-eneral. IDouhet, philosoplher of air Power, expressed thle new emn-

24. li'l., 1, Mk. 11, 1:30. See also Karl von Clausewitz, Prinriples of Wnr, tr.
if. W. Gatzci (Harrisburg, Military Service Publishing, 1M2). an attempt to
di dill *t rlltscs principdes,'' which is the more pointedly futile for its foiire to
ct!)'it- po Itentialities of the development of weapons.

2.Baron A. 11. P. oini, The Art of War, tr. W. PCraigliill and G. 11. .MenddlI(I '-don, Z~vc also- L oiitice, V ol. 1, No. I (O ct. 1915).

I'r 'it f War. t r. J . de 'Mrinni froml 1903 F renchl v6. (New York, 11, K. F-I"

F s or ao 4 ;aInple of loch's influence in favoriig rnaurlower 01 or ma~teriel, see
va~ f ll 1!)1,4~, cited ill I. 1. Per~ ltng. MY Expe( iwOq in the

ii - ii r (2 Ills.: New York, Friedcrick A. Stokes, la931), 2, 123.
*trl F. G. 1 ( err. L'ArtillrrY, pp1. -5 q]uoted by Fuller in The F'oundations of

1h,- ;ri no- of W~ar, 1'. 29.

I ....
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phlis on mnateriel when hie said, "The formi of any war .. de-
p)ends upon the technical means of war available."l 281 Douhiet was,
Of Course, a theorist whose writings couldl be said to represent little
morcre than his own personal opillions ; the writings of the Amieri-
cars, Crowell and Crozier, on the new importance of industry and
Weapjon1s in modern warfare were more significant as indices of the
niew% trcnd."' World War I awvakencd in military circles a new
realization of the inmportance of weap~ons, but the emphasis was on
(1uaIityt rather than quality. Tlre first postwar report by thle
Secretarv Of War emphasized tire need1 for a broader scope of train-
mng for miilitary mien. New wveaponis and new nmethods of warfare,
the secretary Said, made it "specially alplarenit" that stalf officers
,ii oultl have niot onily a widler knowledge of their purely military
(lut ics but also a "full comrprehiension of all ag-encies, governmental
its well its indlustrial, necessarily involvedl in a nation at war." 30

TIS new a1warenless of tire importance of ilrilustir received posi-
ic\- exp~ression ill tire p~ostwair pro 15101. made for tire planning of

lliluA via1 niohilizat loll and in tire formit on of tire Army Ind(us-
tial Colle-e to train officers in its techniques."1 But materiel alone
ddnot signify superiority of weapons: planning for idsra

miobil ization enmphasized quantitative procu remnt, niore weapons
* ratirer than better wveapons. To be sure, centers for research and

dlevelop~ment arid tire nmillionis dlevoted to improving weapons dur-
4ng this period show that the concept of superior weapons was not

entirelv neglected between tire two world wvars. Neverthieless, it
was not until WVorld War II and tire app~roach of total war that
niil Itary i andl governimenrts generally acceptedl and iipe
inted tire thesis of superior wveapons as a cardinal tenet of milli-

* tary policy.,

2G . Douhet, The Coinnand of the Air, tr. D~ino Ferrari from 1921 Italian ed.
(New York, Cowvard McCann, 1942), Bk. 1, chap. 1, p. 6.

29. Benedict Crowell, Asst. Secretary of War, Anierica's Munitions; 1917-1918
(Washington, GPO, 1919), and William Crozier, Chief of Ordnance, Ordnance and
the World ii'ar (New York, Scribner's, 1920). Bioth of these authors spoke with
scziiofficial authority, for they wrote from the records and experiences of the war

A+ in which they each had had ilip ortant roles with regard to materiel.
3'). Rieport of Secretary of War, Annuvl Reports of the War Deportmnent, 1919,

31. J. M. Scammell, "A History of the Army Industrial College" (MS history,
TICAF Library, 1947), pa.lsim.

32. The term "total wvar" is a generalization frequently abused. During World
War II approximately 5917 of industrial production in the United States (1942-

ik 4 t) was devoted to war purposes. See 1'. S. Department of Commerce, Survey of
Current Business (Feb). 191(j), p. 13. TIhe belated formiation in i913 of the New De-
vel iimnents Division of the 'War Department General Staff after considerable
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To carrv the r6s=i6 of changing attitudles toward the thesis
that sup~erior weapons favor victory down through WVorld War 11
would1 be to go beyond the scopeC of this studly. The brief review
already p~resentedl is useful, nevertheless, in that it mnakes mnore
undlerstandable the comparative paucity of interest anid attention
which military mien have until recently dlevotedl to thc p)robleml of
revising (loctr*_ to embrace niew weapons. W~ithout a tradlition
of positive and active adherence to this thesis ats a prior condit-ion,
it is not surprising that the p~roblemn of relating doctrine to tech-
nological advance in weapons receivedl only belated attention, in
Most instances long after the weapon itself had become available.

Superiority in w eaponis stems not only front a selection of the
bestidleas fromn advn"lcing technliologyN but also fromt a systemii which
relates the idelts selected with a doctrine or concept of their tactical
or strategic application, which is to say the accepted coneplt of
the mission to he performled by any given weap~on. Protracted and
serious delays in the adltion of superior weapons have led critics
to charge military men with congenital conservatismA B3 Iut it

hals somectimes happened that new wcaonl)fl have been developed,
adlopted as standard, istied, and then neglected for lack of ac-
cep~tedl doctrine regarding their use. It has p)roblably mnore often
happened that new wveapons have been adlopted andl evenl used to
a certain extent but that their full p)otentil value has remained
unex1 )loited because higher policy-miaking echelons have failed to
niodify prevail Ing doctrinie to embrace the innovation. New w~eap- -

onls whenl 1'0t accompanied by correspondingly new adjustments
in doctrine are just so many external accretions onl the body of an
armly.

Liddell Hart cites the case of Capt. Pmnile 'Mayer of the French
army. A contemporary of Foch and Joifre at the f-'cole Polytech-
nique, Mayer accelpted a position as military editor for the Revue
scientifique where hie becamec aware of the imipact of military in-
vention onl doctrine. hIs prolific writings developed the thesis that
new idleas-smokelcss p~owdler, for examiple-demanded new doc-

4 trines of war. Unfortunately, the revised doctrines hie advocated

civilian pressure had been exerted is but one example of thc lack of military emphasis
on superior weapons. Another sign of the comparative neglect of superior weapons
may be seen in the curriculum of the Army Industrial College, which (lid not em-
phasize the critical importance of research and development until after World
Wa r I L

* I.See, for example, Brig. Gen. E. McFarland, Asst. Chief of Ordnance, "Trend
in W~eapons Trypes and Design," Journal of tho Franklia Institute, 230, No. 4 (Oct.
1940), 415.
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(Ijd( not jiewith prevailing Frenchi ilitary policy. Mayer was
ret I red as at captain long- before his contemporaries who were more
wiIng. to co)iiftorIii to aCCelpteil ()Ct~i-jlS. 3 4 The incident is note-

N onl-ilv olv inlsofar as itserves Ioiii mphasi;ze the (liffleuilti-s iinvolved
in at t nipting to modify existing iiilltarvtogtioitolc
raIdical chianges iii tile doctrines of warfare is to run headlong into
tiL a Oj1' oSit 0i o)f thle Cult rcl'iiehie interests. Tile howyers' and fletelh-

i-s' -tiiik wvere pi'obablY mortal cleemies of the advocates of min-
u wder. T1'le belated demise of cavalry in thle United States during

1916G and the anachronistic survival of captive balloons for the
paro.o e of ob.-ervation until thme evc of World War 11 give some
indication of the ok)tinate resistance of military institutions to
dloctrIinl~ clmaimges. But foi- all of this, the greate-st stumbling b~lock
ti the revision of doctrine was probably not so much vested in-
tcrects as thle abselnce of a sy-stemi for anly1 Zing~ new weapons afld

tI vrelat ii to prevailing concepts ofuiizn ealpois.

-Vitoy iles u1 ion those who anticipate changes In tile chiar-

ac v(if war',' D1)om ht wrIote, ".'ot upon tIose 11ho1 wait to adapt
t Iie~elesafIter thme clines ocul. :1'' Unfortunately, imilitary

nlin have had dil1licuIltv inl providing" the mnealis of anticipating
cl mnge.,. G eneral Fuller, one of the most prolific of British writers
1)1 onwarfare, my lbe unlduly hrhwheli lie says,, "so1ldiers are mostly

alc~ni~s,"but lie is probably correct In attributing tile difficulty
4 ~ itofn lick- of scielitific nictl mod in analYzin- the elenmenits comprising

t~x revohiit ionarv elman ge- which hiave modified thle character of
Nvarfare.1 ' To go further into the reasons why armies have been
slow In 1id;lJ Stl- dmg(octrinie to advances in weapons6 would he
to d1 grcei needIlessly. HeIre it is imiportant only to recognlize the
imi cat ions oif tllm s si nmrteoimi iig. The events surlrouinding- the (le-
veb ) oiient of ductiI ie for thi-cre well-known weapons will 1 serve to
ill' i'trate tile pioint that to adopt at new weapon without a new
(loct vine1 Is to throw away advanltagfe.

The lim elmij g Ni was no niew in vent ion in 1914. As early as
1885 the modelrn imachiine -tin was known Ii time IUnited States-.
Eveln t I oug h the weaponl had imot vet emlergedi froml tile experi-
nieimt al stage, thme Cief of' Ordnance predicted thlen that it would
in the fuiu re become -it p~romiinenit factor in every Contest." 37

:3i. LICII H1art, The B~ritish W~ay in iWarf~~ re, p. 49.
* ~ ~ 5. Ihilict, The (Cwa m'od o1 the A ir. Ilk. 1, p). 3o. i .ddell Hart, The BritiA W~ay

i n W~arfare, 1p. 121, ItN almost tie same thought.
;';. Fuller, Thr Ioun'fations )f the Science of War, p.2:3, 31.

* 37. Ordnanzce 1cpirts, .3, 190. See above, 1p. 6 n. 6.
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SomeI veai. latter-, during tile lRu so-Japanlese ill. of 1905, British
observurslL )1'ot ed that liraci ii lie gruiis we(,*( %eork il. rI "great cxe-
cuitionl.' :, But tile cx perienice of the lIusso-ja1)alle*e Wair hiad

111 ii ttieicc oi Bnt shniiit~ IV (loctr*ii iie s far as iiiachIle nc ulls.

Wcere COricerriu 1. Before tilie ohse~rc rep ortedh oni ~t Srt] ing? cf-
lt jt'iiC55 of tile iiiivel weapon ill actuial wa latre t here w~ere 24

* l~~11Iflilil guns ii each British i lo~M n Or two per bat talionl. Ii
1914 the Iinach I lie-gu "til 'tenigt h of each (liv isiohi was exactly wha
It htad been inl 1899. Ili view of the scale of expenditures for other
t v Ile, of weaiptlls (during this p1erid, it Iiiust certain 1 v have ))ell
I1i t i'r pol icy and hlot liiiiitetl it )prolin iatlolls which dleterinedC~
tiC 1 ITinil r Ot Iliacilne gunils authiloljiec. liv tile elild of 1918 there
\%cI.0 over 500 miachRine guns ii each Briitish divisionl." 1 The ill-
(ru-ISe relI)I'S0llte(I a revoluitioni ill concept, lin doctrine, not a techl-
II )l Ii:1l deCvelopm~ient.

"Ileiieal adlaces, to -Csr, a Teard in tle machIine g

t i-m- tile p eriod of World War 1, but these were iulipro\ eiiients
11(1 i mo(1i ic:1 tn raiSith er thanl IMI asiccil ,ngS. Thle inlcreaSed number

of11II1 Ml' II C:tl B ii d ivision r'epresenited anl adlvance inl

I lerol I tile riiaci ilie gunl " i e uc (ver- rated weapon."' M~oreover,

Le pit e fret jueuit. G 'erman dlemlonst rat ions of the ilnachlre gun 'll
% lu ie felt that two per bat tallion wevre "mlore thlan sufficient."

OIn thle otlc ianhm 1 . B1rig. G en. C. T1. Baker-Cna en, at Bitish offiCel'

t ) 1,1lVCi N ft It I ~S11) ITN sil oC t ri fie O~l nIa1CIlimleC
4Uis,1iI)illiiYrecogrliiied the real naturie of thle problhemi. He saw

ti. dlw v. :p~ i iolf N iiii1111tarv doct riie to fit tite requirements (If
tkllu v.-:1ollas t~l-,fault oIt the sv ,teiii notionl th:lI "tihe fault

Al of~ the inrdhiViiull ' Biuktr-(air l)ossih)Iv caime evenl closer to the
he0a11t of tile u11d ten w1henl lie Said)(, "The chief Itroulle t (1 G I ) waS
t I at t Iile wasl It) onie thercie \wh]o had tittlie to li~tcII to an v new

i la. ~I u oseva i iI al i llerv~ It. ill Ihat It echoes
4,1 ~~~ Iit ~lilli lt eX ,rcS1Vd b SrPTNSCtt, "'tile Adriiir1ih SimS Of

R".I.c, ''rls s f lriii 1itis 01 1 ) ji r .Itacbi to tlc jol s, andStitl ltys~
J~*~ ill/..~hi *',, J50j, tited illi Iitt I'll( J~mt ,d,v';.ots ,f th, S( two, ,fWar, 1).

22 Si-i a~m W.r i-.tritit ('tttrl Staff, Rol. H'.t of .)Iiitari01). rz'i rsv, NiH)

( ."* .I.. I'. . hiller, 1 Ito ft O, ,f Watr (Newt N';rl., . 1 '. 1)tttion, 19)23),

;c' 1r2 (tii C. I) Batk -(tarr. En tit 'ha ujt, itr to 1;rig/alit r L1ondlon, I> Benn,

1 . i , p . s9.
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tht,. Ro val Navv'." Admiral Scott conlsidered1 the blindness of the
-J Ad ltralt v to nlew i(leas at (Ii rect result of the failure of "adininis-

trtlc iiinclunierv'. to provide 't inie to think of thle nteeds of thle
ot urt. and l ow t hey shiould b e mlet.'' 42 For want of "time to think"
,itid for lack of an organ izat ion 51 )ecifically charged with the

fiount in of relat in l- doctrine to advanices ill weapons, the mia-

L-1Ci "111go , ii It Itotili a1 StandardlitmOf C(Iliplmeiit ill 1914,
W;L 11t fllyexploited until well into the nmiddle of World

TI %, tank, like the miachine gun, caine into prominence during
* X\ rid Vl ar L. but iulike tile maclite gun it evolved almost en-

t t wit 111in thI e war vea rs. Interesting and p~ertzient thougllh thev'
ilua be th deail oftheproessiw hich the War Office (and thle

A. iuiralvfor that niatter) were led to considler the idlea of an

arilflrV01*l tractor andi de4velop it as itapo COl ie somewhat beyond
la horizon ouf this -study. Nonetheless, the history of the tank, once

It WUS l)rOd(ll Il i quan1tity and utilizedl iii combat, closely parallels
thait of the mnachuine gun. It might well lie argued that from tile bat-
tHe of the Sommne iii September 1916 until Canihiral in November
191 th tank was iii the stage of proof testing. But the reduction
inl cllasua(lties and the ground gainedl when tanks were usedI there-
after conuclusively shiowed1 the new w-eapon to be a revolutionary
('oriij1ution to warfare. It Is true that at the end of 1917 the tank
still had far to go, hut it had reaceit apoint where even as an im-
perfect and faulty mnecian isin it wvas capable of exerting a Sig-

* ~n ficait iultec nbattle. Evei -so, inl April 1918 the Itoyal Iank
Corps Nva.; redlued~ from 18 to 1) battalions b~ecause infantry
rtinforceunent, were falling short .1 3 Inl the crisis British military
l( iders clungr to acceptedI doctrine; they favored manpower over
niateriel in ecuring victory. And even after the crisis bad passed
andl while thiere Nwi *'time to think," official op~inion continued to
favor. tradlitionual conicep~ts. T1hue infantry wvas still considered "thle
armn winch inl the end wins battles, and the rifle and bayonet wvere

J0 ~hiotu,,lt to lie the infantryman's "('Iuief weaCponls." 14

TIhec samne t houilt echoed officiall v inl thle UnT ited States, al-

42. Almn. Sir Percy Scott, t'iffq Ycars in the Roytal 1Nv (New York, Gen. 11.
.),ran, i1919), pp. vi--vii. For a simhilr criticism of the adinristraitioni of tile WaJr

(I?.icr in K it chener's tifne, sec G raham Wallas, Thfl Art of 'Thought (London, J. Cape,
1926), p). 137.

0 43-t. Fuller. The r 'ormoafion of War, p. i1P6, and Armament and !Iivtorq1, p. 140.
I t. Britki .Army Firld Servire 1requl'tinfls, 092t, quoted by Fuller in The Foun-

dittions of the Science of l~ar, p). 30.
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luo'Ii~li tie Slr*Lvoi (;lloial's st at istisgv oi evidencee that
the Iric a rid haNvoriet ii ra. riot 1 tLve e so 1111ti ion at after il h

Miliarydod urewas slow to embrrace tire fill] iirrpliciti oll of thle
tanlk. "I li I ghr at ideas,'' Mar'llat Fo('l is replitled to have said.
"I owcvni* good il( he v 11I ,V e, lla possess ;r l oril inisofair its

rle-v a re t rziislat ed jult fact'. ' 'I'llre taink w\as all ideva. it haid
I't-cl t rallslater into fact . Yii0 flll \a:lult' Nwird uitiri'iiigtiiiiul at
ill( Clij iif tile 1\i ar. 'ia'it w\otld a j ilcalL,1 :1re goviee not by
t Ie deve-loiirt of wealliols hlt byN Suchl fract1Ios Of thAt deVellp-
ii air t :1s1 hile IR1 iter reO-11i/vI arid Incorlpora t ed 1iuto approved mii1i-

t T1 ~~~lc IjuIt r(i)d lit I 1 n of, gan\s , I- rfare T'L' .Cits I ClIsV Sol] ieWlrMt S InhIl
Ii r to thiat Of the, thid-. Two Gc~riii soientists. XV:11thner Nenrist

A' of the V'nIvcl'.itv of Berlin anda Fritz I lahi-of the lker Wihhieli
I 'V.i(:rl I itito , worked oa~t thle detailS of 111Oiro~il Mu ad i-
licatiuni if ioisoriolis --as for 11'e Ill the field. Then oil Q2 April

1!915, atII I)OIili t SOinnunewi rt lorth otf YpI res wheire the Fnreh and
ABritikh !11(.- joinled, the Gema. r-vased a ("as attack along a

at 1 ack st q)i ie 1 5,000( t r'oop s Aere tli rowni 11n to col f fisiour. anid it
brei tiach opjenled ill the Alhlied Illes. Tile Britihn andi French

forctes 1liiiLt'I toi Celill(, I 112hiearh-i hut uIll a- Iftel- srufrenimig 5,()00
caumlal ties arid tilhe loss of 60 field I gn., as, well as other stores anlo

clI I irlicil Ill a waru of lliiiitioli where ever v silluficanut advrlve
h(C~l'ilY jiITI~V46- lireclzuig I li erieily.'s hule as a pi ritilan'v

111(lit im)l, i lie g attack at Xliii' jir~'eited Owe Gelro:1rn forces

'ith auil :uurlutirug opportunity. Thar~t they did riOf v xploit the 11d-
voutre re"urti direct iv from a fnihure of thllCi(' 1i l oirllid to

4 r~id I'.t iiut Ir*IP i ao'1 toi MCCi!"' tIe Ilirtia1 Iof thn' 11VW Xe;1h)(1ii. lit.t
Siil; ,'qeiirri iotaide sincec'.'.s with gas -for exanmpile, tile defeat of
the( BItrti'lu j1jftiil A rlm, ill March 1918 ---showed that thte German

Inilhr cirli-:aI~ws rot uilwavi Vs oi) to) learn fromn its ownI runs

takecs. ' Stat i~ ii st pen gthern '.i iticalr tHY tie i(, 11,n1'ssiorn th at the
clnurIlv ill WiVrrid Wiar I rccugri/.ed ilre fuill Impoiirtanrce of reclatilng

d(01le\'il w(:i pIiiii. ('nihe compiled hyi thle Srgneoni
15. I(lIport (If Chief If Stii f, In i!J''io the Wlu' J'r ),rtfment, 19P20, \'of.1

(011111t MA 1) kiVnol ,t how d' I a ci Iillmni ii i, v 1 imn'icie ini rel ii n to
car11 itiis froll ,thvr c(iIsv, e.g. pis.

46. Qiuoti''bl Iv Maj. Cen. F. 1). Swiltmi, lBritish ridvocilti' if tihe tanlk, inl Ih~iwit-
(I (i1dl, 1 I bluer iand Stunr-toii, 193~2), p. SO.

O .1It. Brig. Gen A. If. Wiiitt, (ins Wa'rfaire (NeW York, Duel, Sloaun and Pearce,
142), p.21.
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( eneral ]ii ti e Uite Sit t es dlem~onst rate that 127A~ per cent of
tII( eeitdtjS uffered4 b) tile AEF wetl front1 ,aS. 4 1

IIlI 1ride istorical sketches, the pages above have shown that the
pac. tat wdich weai bntt, develop Is dletermlinled by the cifectiVenless
Of th prc t)C(IlU e L~tablisitCd to tranislate Ideas into liveiLpotls. rThe
PIt' aC(etaltee a tid aplicjation of the thesis that Su perior) at1is

I : \IFV ~t~~, ill Ic enti a, are itlsl tliciettt iflis tile "supeCrior
:11't1* fire' ACCUllpanlitd Ily it military doctt'itie of strixtegi o
t 'tjel ai I I d tlt i( tl1Wht1icil I) I)V I(I IL' for l ll e.XploitIAtiofl Of thle

ill io) )'lltl. Bu tt (Well (octinte is Intadlequate wi thotilla orgtfuiiza-
to to admilti er tba' tak IMlAVC(I II tiSehCt 111r te~tinog aid

I.'. .111:tt 1111-1 ''ittvettintt-." Tile hIIStnOy o Of eAlotIS III tile Uited

- tatcs is tilled witht evidlence Oit tis jinitit.

141!l waitit of anl adlequalte admlttitisttat ive or'ratti'atioti In thle
)t Itmiv ae D epartmletnt, ais .'.townt eaier~t, F'ederal tr'oops. ill tile

( il I\\ t ong tlit Inei eor Ni~oaJ cU -1t.1l1tgh better aLI-is

11Ix a:l I,1,c. T1herte were ait leaist two mtaj ot factors cotitribl't itt
to tile IIC1CtVIe1 (Of tile Mtho'tld- used by the Ordtnance D~e-

p~tImtittcit to select weaplllt. The first factor N~zas tile applarent
tlai litY o(f tite suce,,4ve tit ilIit es to establ ish either a sound~

(Il*'-;t nItat loll oi. etfect ive adtilii -ti'rt ive pr'ocedures to aLccomltish5

t I I te1 ll task. The secondII tilh pressur f Ifilt obIvious tneed for

'd*A'lIIl 01Olit l to tile cmit iltital pIace of tteciliolo~i-

*J~ l It.1 Poitt.ett tt I 188s witel i1V (Ie('iM re thIat ( rd~tatCe Shittd
-11 ffer a 11 'lisrat ber tlIII1 hte -CIOW to fMequent eiiiinge,4s

Ill( I fltct I I ;fo qtile

The Chiief (Of Ordnatnce wits officially reposil foi the)"pt-

tt'lforttts, andt 4hitlt('liotls O Al I tettis lurclt c tet I '\~ Orthttattee,

frmll that diate (Ill tile Ou'oitiaice lRnaltd was V!)ItltlT(',((l exclusivelyI

tl~tlittiliIit akl) dcp'II~cd tite boartd (If tile poilut (If viewv of the
h tLIalh. i %Iicl 1C I -(4 t c'lices. Althillttgi t here weCre setrtols (its-

14. Fl441Ir, AItimcu a449~nd Ili, fo,l p. 6, and Thc IRefw-malon ,f tor. p. 110).
V.'11'4 4r 44 SL)~44( 11ivri AnnulIol JPejlot.m of the'ta 

1
u 41parfmntl,

il'',V 'I. 1,
I r I il ) r i r,n " r t s, 3')(;.

5 ) ,i 1,2I5
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advantages in a board lacking the consumer's point of view, it
niglt be argued that specialists, if workingr full time, could be
expected to take a greater and more effective interest in improved
wealpons than any occasionl anid p~art-timfe board of constantly
cli ani rig compositionl. Unifortunately, though'1, for- the progress
of weaponS, as late its 1861 the Chief of O)rdnanrce informed Secre-
tiarx of Wanr C amrerori that wiieI the estalishmnent of it permnanenit

lwa~l%%'tsdesirable it was Impi1 ossible, since all officers Were en-
III gaged-silo and indispnal i t ies of tile lDe'mt-

nra-ri t ." Thie ( 'iuef of O rdniancee recomnuirded that the pla to form
a1 permanenlt l)MIIrd be "deferreCd to a future timie." " It was deci-

jor ~ ~ ~ .1, r ftiii rt IrJ ei ted Fedural troops fromu figh-Iting~a V ~~with! thle I e4t availaille weapons arnd resultedl in anl unissued surplus
'~~~ of A 55~osolete muzzle-loading nmuskets at the end~ of the

Ha.- ere wa quiarntity, niot quality.
The orgraniziat ion andl frrnct ining of the Ordnance Board, criti-

cal as it mir~y have been, wvere by nio mean s the only asp~ects of tire
~t(ln~iirl ati eprocedunre wiricinl conistiturted tire Ordnance D~epart-

n11enr t% \WCC- foces neaqr u w Iejns egardless of hjow% well
or)I- how pioorly anyr strccessiorr of or'dnrnce boards may h ave per-

form,_ d theri r tasks, battle alone could be the final criterion of tire
valuie of it wcapon, and tis circumstance mrade necessary an ade-
(111ate Sys;terri for Securinro'1 aCCU rte reports. from tactical units of

th -e'ies In tIne ofar and froin military att, cus anid observc'CAOM abroad 11 dui ei"odS Of pecace at lionic. L)'rimrg tile 10 or 20 years
*4~~ -rnrditl precediing 1861 the Ordnance D~epartmenrt had sent

occsioalspecial obiservers to foreign nations to watch advances
InI wCaponis, wich thenl appe~ared lin the Uniitedl States only "tardily
after' Ireinigr rIratUred abroad." Nevertheless, as late as 1853, even
while rccogm~/lng(, that the limited experience of tis nation InI ac-
tual warfa re mnade tire depa rtmienit necessarily (dependenit uponl thle
1mu1itarv services of Other countries for Imrijovemrents In weapions,I
tieC ( hit-f, of O()rdlance re ' "arded tire idea of senrdinrg a techical
irrissiori ahroadl as adival(itagOus but urneucessary IIr view of tire
111ugh1 state of, perfection of tile arms issued I~v tire (it'Iartrierlt."

* If the iproceduxre for reportigo Onl foreign"l exp~erienice with
weapl ins and exploiting" foreigni teelmrrlogical advanices was hapy-
hmaz~ard anIl n leet r e, a iriros exactly tire sarime coulId be said about
tire "Nvstemr whicjhl tire Ordnanrce D~epartmnenrt had for securinrg re-

51. 11, ;,, 226.
,11 52. Sue ab vc 1. 9 ti. 17.

* 51M. Ordnance Rcj'r.,. 90, 391, 531.
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DEVELOPMENT OF WEAPONS 21

ports on the performance of weapons issued for use in combat.
From the time of the Mexican War to 1861 there were few op-
portunities to secure operational reports. Thus little or nothing
wa; done to establish a routing procedure for reporting back to the
department the results of tactical experience with items in the
field. In 1 86:2 the Chief of Ordnance made an attempt to improve
thie situation. lie asked his officers serving with troops in the field
to keep daily notes of any "defects or deficiencies" in weapons and
report theni promptly with suggestions for "suitable remedies."
This procedure, foreshadowing the system of rendering Unsatis-
factorg Reports evolved many years later, had all the weaknesses
& the latter system in that it depended entirely upon the initiative
of officers in the field and revealed trouble only after it had hap-

* :p en ed .
14

Probably the real beginning of scientific accumulation of data
for ordnance came after the war, in 1867, when orders went out

* to all batteries of artillery requiring an exact and detailed report
of each shot fired. Units were instructed to record the history of

ieach gun, the weight of projectiles, and the quality of powder used,
as well as other similar information, on blank forms provided for
the purpose by the Ordnance Department.-" A few years later an
inaginative and resourceful Chief of Ordnance, Brig. Gen. Stephen
Vincent Ben6t, demonstrated the real utility of a systematic col-
lection of statistics as a basis for decisions regarding development
of weapons. Using the figures compiled by the Surgeon General

* [ion casualties during the Civil Wtar and reinforcing them with simi-
' lar statistics from the Franco-Prussian War, General Ben6t ar-

gued that the saber and bayonet were no longer important weapons.
Presentation of these facts started the movement which reduced the
saber to the status of ceremonial gear.5 6

To pursue this line of thought further would be to write the
history of the Ordnance Department. It is quite unnecessary to do
so, for the essential elements in the problem of the development of
weapons can be studied in detail from the period already men-
tioned. The experience of the dlepartment demonstrated the im-
portance of establishing a concept of requirements, the military
chiaracteristics of a weapon, before beginninq development. Simi-
larly, experience had shown the importance of differentiating

5 t. Ibid., 3, 43S. The Un.atifaetori Report currently used in the USAF consists
of an ,ffcial form which units in the field are urged to use when reporting to higher
headqutarters on any unsatisfactory performance in equipment issued.

51. lid., 3. 3 13.
56. Ibid., 3, 101-2.
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a1 gokod idea froml thle fail ure of tilt idea ill a1 spcific fl)liplcl-
tion0 1N. liv he ed of tile Civ[I War t'Ihere should ii'% bcoen 110 (hf-
ficultY Ill 1'eeonIi Ill,, thle need for. a service test to prove new

waoifor- ail adequafte syst em to evalluate andi~ report oilpr
tinteinl coiliitt of new *1eaplons,%, 1111l for- seur Ng Svteniatic

rep orIt s oi arlices ill foreignl ((laons. 'F1 it rollelli of tile or-
if 111111 'omlpositioni of 11n Ordnance Boaird, as well as the

at'it v f I ttist ical. dlata onl w id Such a hoird ,_,]It base its
(Icc I , on I i chi be studied II H great detail before tile turn of tie
cent ii c. Ill >hort, lmlost all (if the proiermns wich wvere to prove)~

04 \e\ III-. Ill tie (ldevelopm1Ient of' nerlil we:L[olls crowded the pilges
Ot ( )FdT1Iariee iivtor v.4I 'l' CO!( rei .of hoth tile WVar midl Navy d ev torri oelit s were full

ofi k-i11 -IfIv Nl ai Ie t:Iic t o tlIIocITv., M sis IlMe for thI e (llveli Iuilt
t! n l~s iS !ti flw prs to collie'. I rifortunatelY, miany of these- les-

\%I C e utrieill if iterCel archives., \irtull.Ni Iniaccessibtle to tilie
v'l, Ii it couldi profit from thieii. iraild iisorils call

shl W' il;Lp tilt ltv-., 0ns 1') 'liht hunt oftenl too Lute to he of
t. 1'()! CN:tnlitie. *~IaiS PIirnvli axtir's anlyNsis of tile proln-

1-1.1 44i l~ il WCZO[)ofI-, wich altl)(trlct in his nuaval Classic,
j I/iTh lwt(lrdfifloC Of the Ir-onclod Iarsvhip, was nlot plublished 1un-

i1 ;I- rtthir ;Lt( to he Of Vialue lt those cjuar-ed w\ithl perfecting"
t 'iI % 0e:11 )()I e. e N lele ISs, It is jWIerInJtS signuif analt thA the

£ t~ i -1so to) 1tQ garnIerell from fe t \ texp enee of tile )rd-
I ,Y Di t.11a:i llclit were av aie. for- thle Iuost part ill pliislied

~i1flIfliet. \\rguut lorothuirs flew% the(ir. first airplane.

Thc 1i. ptcl5 that follow will deal1 wkith tile p~roIb]l of tile aerial
;1 1 Iuhil ta., peid whenl illit first hecalie a practical ireality

E lI d 4 \Vtrltl War I. Anl attempt will ]w Iaie to determinle
1)1 :w. i t nttjjfitrv l(Thldi5 ii nfie 1 tateti States activeiy ac-

41I a 1*;:! Inh Itr~tt ice tilt he I'sv t hat1 ,upirior. weapons11 favorI V. All Attt.11ll i \% Ill klstth. IIIC tool di(etermlinle whlethier or1'- uihmvw- ndfe oicttl exjtAllihingpoteu-

it!,I, :ttie\%' to :IOT wasil niaatiAt h1. tr doti' tie pviclilts ofth-

of ~tl:: 1 ahat ill* war ofic(", aII ridgivcrin :it thle outbreak o
'\: IX~n1lte(ei eflti-e sst f 11aS f o IIta , rlri Ig tlt tVne
ee ICCWt the 1111a- 1:~i.Artytrie wlho seeks toevaltuate

Hti af to ntthe ial w\_C;toal i I)o the iiitniry N.stalhisll-
aaf austreei... l the Obitiitiit is1 falllig, withinl this historical

4 .

4
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Chapter IL. The Air W~eapon in the
* ~ United States, 190-,-18

Foil CENTURIES, fromn Da Vinci to Tennyson, visionaries have
dreameid of the power that aircraft wouldl s oni day unleash. Yet,4j
when, practical flight at last became a reality InI the United Statcs,
the armyli was its slow% in recognin glo tile III)plicatilolls of the air
Iweapoln as Congress wvas, ill a1) jro)iat'll" funds foi- its dlevelop-

XWheii Sccretarv of WVar ANWilii Howard Taft p)resented his

annual report for 1904 to tile President, the United States ArmyI
it total force of 60,000 officers and men, was i a period of dIrastic
transition. Thle Spainishi-Amnerican W~ar had conme and~ gone, inter-
rupting a lethargy of more than 30 years punctuatedl only by Ini-
(han wars. Eliu Root's reform of the General Staff, one of the
iiiany army heritages of the war, hadl( alreadyN l)egriIlI to take effect.
The impressive Innovations of the year wvere the AlivW r Colleg e
and l tic new% Springfield rifle. Thei secret ary singled out the Chief

kof the Signal Co rps) for special comminendat ion in i s rep~ort. Thle
CorpIs hald shownVI ''toreCSigh't anld energ," Ile believed, inl excuLtingo
I ts ProJects during the year. Decspite these wordls of lpraise, the

4 "cr'etar (lid not even mention airplanes or aeronautics althloughl
thle Signal Corps was traditionally thle military sponsor of aerial

A II( Incrtz kings. andl the W right brothI ers had1( already madle moore
than 100 successful flights.'

Tlhe W~ar IDepartmnent had not always ne ,glected aeronauitics.
Bothi the 1 111io1 anld Comm federate armiesl- ulsed captive halloonis for
ol icrva t oli, and~ a captdive balloonl detachment Saw service InI thle
Sl pall k'l- I mericanl War. I 'ni fort unately, the balloon crew at San-

r I ~ia'ro wa u ntra ied and attracted enemy firye by approaching too

nlear flie tronit linie-,; tis 111o011,0 an in friendl v feeling, towardI
iLI'( oii~til on he ar of thle groumlIlli t opls. This early lesson

1. Report (if ,crret arv of War, AnnI11 in N 'orts of the Wa br)'port mint, 19P0t, 1,
2.1. See ab.) A. S%%vctsc r. The A1mericain Air Si rve ( New Yiork, 1). Appleton,

p.,
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In the imp ortanrce of air-g romi 1(1 relat ions was lprob ably lost wh en
the balloo n detachilien t was Inactivated att tile end of tile war.2

'Th Wa ~rr I )pa rtnilluit (idn 1rot conlfine its Interest II in er'oniaitics
to 1 igL ter-t haui-ai r C(Iuip111it ; b." 1898 tile Board of Ordiancee

Ile. Fo]lrtificaio i l~ld had Ei55 i l te failous Siit hisori ianl scientist,I
1'. 1 anlcIv. with itwo sepuarat e granits of $Q53,000 to aryonl Is

IWO111i 1g alir; le proj ects. Buit tile faihire of LaInghcv's trials
oz tie 1'OtoillaV in1 1903 eXCIted SuIch ii. wave of editorial ridIicule
t! ;i tI LTe 't ICJAI rtIJt, CVCI- conIscioIs' of the niced for' (onigres-

f Tfl 1J iiapproI ratioiis , calut to imistrust all iniventors of heavierl-

The i W rig1 it I rot hers, for- exampleIt' first app~roatchedl the W~ar
DIX'attiT~t InJIuI av ] 905 akfterI I-eCeivin'') a visit from t aBritish

e iifher whol 'li-It l t 411c iiovit Airc-raft lac-tor v at Alder~liut.
BeforeC start ilii ruegitiat (irs with tile British goverrnment, the(

d~ijts d'ImnImid to otl'Cr thteic airp)Llne to their ownl gover-
aIli t. ('1I ll- ii l~ aCIr'cuitous, r-oute, theyN wrIote to a local o(o r-es
wail. Wh len IIei r propiit ion final!ly reachied the ap propiriate* 4 al"ClwY, the BI trd of O rd nanice and~ 'Fort ificatiloll, that bodIy re-

g A it withI tile mi1~pici on customar*Iy accorded si iggiestionIs
nI ll \a icVii c1 i tnuentIl(jt t Ii roughi political dhannel S. 4  l

t'I . dulh the WVrigi11 it1 :11 Ir L ci flowni as far as iii ie niik's, at
spJCtd, 1111 to 8o liii, the hoard brushied off their Inquiiry as if
M'LJ(11hL1i1ig a ippe-I foi-r ti rids ; yet, I ron Wally enough11, it Of (ed to
rt'eei ye fir rti ir retpl resettatO is sSOon as tile aLi rCrutft had b een
perfuct e " t o the stnuge of p ract ical opera tion.'

:11 '%cl nttmkh ieW ighlt brother, to olenionistrate their

airp' i 'net xi ithI ofhii apit] iv. InI October 1905 the brothers i
1iain lad that III(! hoard did not care to formutlate any' require-

lilen t for ni air-planle "until a machine Is produced iNK141 b ly actual
Operio 1' s shlown to Ile able to p~roduce horizontal flight.'' The

4 iirrow attit tide, of file hioardl ;revailt'd uintil both the President
2. 1'. S. I [a' don, .1 iron, u/ iis in. thie Union and Confedorate A1rmies (Blrtimore,

'The .1( ins I f opk ins 1)re ss, 19 t1) a rid MIiaj. F". P'. Lahm, " I1I ist ory arid De veIo innet
of tile Air Servii'e," 13 Feb. 1920, National Archives, Burealu of Aircraft Production
M '' ii(iiilos Ii litories, Box I; hereafter cited as NA, BA P Misc. H ist. For an

c xl t~tionofarchival materials citeud in this st rids, the reader is referredl to thle
f~ itn te ii Fiirid giliss irv foind at the beginning of the volume as well als to the

luibli )gr iphlicil noit.: at tire end. See also AAF Historical Study No. 25, "Organiza-F tion of M ilit;,rv Acroiirities 1907- 1935," pp. 1-5, Dco. 1941, AAF Arehivv.3. Mwvt~ir, Thr' .1 nriran Ai~r Sourvrei p. .5; anr( "History of thle 11. S. Army Air
Service," I Oct. 1 02n, NA, BA P Mlisr. Hist. Boix 1.

4. 1 or anl lpprevistiilr of tMe Wall Dartmien ts point of view n% tr illin
o (i~~~~f foILn' ', fovidcd byv cra'i r,n,n cons~ult iii, War Departrrernt hirgali7.:s

tion's 49). 111 rile..

5'0
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li!:I! the seci'etat r v of W\ar took a direct interest Ii te WVriglits'
!Ltn -I.(*11 Inlj GT .S lir o E 1-1 to

si idv tic pro-re's of aviat ion there anid Lt. G. F. Sc fridge to

-a ii ), to QIhtisd Arevx,0111er twoml ed l' to icraf t exf these,

t )l iee of t I he (ljef Sii11"d OflictrI. One o f the f irst acts of tile
l)e\ iOr"M'iI iato iNn w t to requedc., Lis for anl a ircra ft ai 111 anil -

rlk, tile \rii~ht h rotllcrs produced a Successful aircraft. III Feb-
ruarv 1908) thiev siL-ned a cont ract to mleet Comnparatively Severe

r -.lceit~iltji)15---.a 0airplanle with ait hi-h speed of 40 10 ph, a range
O1 P2.5 1ililes, and atuwu load of 350 poindls. When Congress

f L~lti( to aLppropriate the $.Q00,0() asked by thle Signal Corps for-
la. il 11)11 S ded n10, ieBa of Ordnanice andi 1ortifiea t ion,

's f to 11f lie for ea H ier rIc1Cee't , poxid fundsl, t) CoN.cn thle
a ye raft cotr ac~ts. 'l il dit trials blo.Ii late inl 1908 lit F'ort Myer,V \ A I'j a. tlow~ tI Ii It i le was actuailly ca pal e of

tl( it' rm. llv an 1 i111w wveaponl. TIe ic ext :;0-o( veiirs were to he
r *. 'ilt ~eaI'h1iv11 fii ~r v to explioit that weapoiui illore effect I ve] v.

Fruio the datc of the Wilt'fir .t contract to the outbreak of
Ia Ill Europe -evcln vyear- ulap-u.e IDuriii thalt pen'iod thle Signl

~' I-ti~ hadl tio Imildi all oi1iOAlii/at loll to deal wvith tle Iii2\ devicle
MI, il( a 11 t.illWm, an(0~o)11( dtlut0 its iioAtetial role ii

it H o Lll\ie I'VI.S111Ilt.i wT1 le .' Iiad ifplinell thi8 fait lth

11110 -. ililttne m Ipe-ite tltte eca ' aould some drin
V ) 9.ii11 (. 0iLC ( t 111 dCIi NI pihfi dc TO i r11idsHI1 fotilt I ill'

J-~cir * v0 t'r $500ti000 toil ofl tle Signal Corpscoilrslthe
dc v1 t 11111,1s iI i eiei 1 11 1 .,111~ 0111(1-l'Ie w t t

190i9 :(n ) 19i1-tt C lCl iIIIIfii( i11L proie firnds for vitroel."
I n' 1 90 e;\.a O oc iOflets lIi t S1-11115 oep cmrised ithree

501c r ;I tW! !1,c I Ii,.1ii r', 1 -h r v in- one it* mul an. C.R th lc Hrtli

iI I) t~ (1e 11111, .lm 
m ut 

Ii~ie 
iil ~.1

Imi1. iIt' this compleme nt Ai~W~r . Str Iiu, 1,h I S eI'.CII)I

S -vt~cr, ih, m ri,,ni. Air S rzue, p). S; 'L1d G. (). Sqilier, "PeetStatils
- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R . .1!.'~~1uii I~?i~~~~ ~purt ( 190,S). See also .Annual 16-port.4 of

1), ai , I (I vo n I 0 ,.,t5

4 ~'. *Ii; . in.P(, 'r f Ii 11 u r JIpaorfw a ii, 1 'N, 1, 4.5.
LW E . . Irer i, "A 1,eA-itjum I L4r f.viznin the United States and

Mar:el ' 1 1911 l't, AA"Archi~v MlliA- I

......
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tliat at the time the Signal Corps as a whole consisted of no more
~~: ~ ii 4A ollicers andl sonmc I ,200 i. Moreover, if Con-m'css ap-

1411 rl2(l slow~ inI ranting- fuLnds, itshould he remiembered that earlier
(I i(s tclersl sch as those of tilie Lang11ley mlachinle and thle crash at
lU ut M ver wichd ki lld I Culteiamit. Selfridge dur11ing thle ar-MY's

; dCLPnfce trials of the W right,", am rj dane, were reasomi etioligli for
I 1)14)1 )iati- iIil 111ey with cauitioni. Thme lack OIf funds for aim~

crat twas niot. entirlI tile IC rSu~lt Of Congr11e, Sil~l SUSI)IiiOnl, hOw-
e%:er. Elim ROWtS reformIls were still in process hirouioiiot this

y oand the War D~epartmient ,ave first prioritN to appro-
inttons for iloeiizn'S~ "'~.A sOl telY necessary" materiel as

fieldl n "I:mnmulnitiomi. D~espite these hianicaps, by 19] 3 tile
-i~ I Corps had 2? ai reraft oil hand or oil ordler andl 14 pilots

trlliied to tly them.'1

lii N jew of the extremlelyllinitedI millier of ai rrIa f t avail able and
the totally- inadlequate number of men trained to use them, thle

1\Uil the restrnicted operations which it was possile to undertake
Signl Crps iale a eris o infct advcels thatfoe 1914.

ItI tilie f acilimtie~s onl hiamid1 led to,) tile cocuIo thtcoIij

111 hat it wVould tiI iCeforeC be i ceessary to draw U p specificationis'1fr atica;l aji.c~a ft. 12 lIo as Certain the requir-enienits for specifica-
hw n defliriling tile desirable standards ol performnce for. tactical
WITI -' ft tile Chi1ef Sjignajl ( )fftier (le\-ised (Ii piOgrliii 1cqirin th

tal Llint of several aviationi ceniters. Aecordling to thle pro-
)>(Iprogramii, thie.,e centers would he used not) only to train p~ilots

tiiuI ncehiamliies but also to stlids' the desigmsl of air-craft, to per-I torni1 tests, anidi to consider '"all o-therl iAters tenid ing to Impjrove
Ht c littary aition services."

4 j II ie prognl.I' Jpnov;leu anl or-aiizat jonah basis upyon which tile
deldo L1(jmwn2It of aircraft as an aerial weapjam cold prnoceedl Sys-
tci atlcall ~ I imite(I applropition Ofl Co((LIrse p revented the p~ro-

11 1Jll fionm 1eilmi excelnted III full, yet soic important exlperiliieits

1%et- actuial ly carried out. Ii ighiIt tests proved tile feasibility of

the samie timle a lumbsighit was nelleatecilN imlprovedl Until it pe-'

ft)'l~ej jCC~s.,fjjllN-, 4 A\ (lel cilien t of aviators from tilie Sig-nal
I'!. AM'I 1jturic;il Stud ' No. T), 1el-Miton 1e1(+tjjng to tilt Air C orp P'er-

nI rl Tr~tiniv 1ro.Lrains, 1907 19:;9P," D~c. 1915, AAF Archive.
~11 i. \\1 No. 25, p. 5. Sev 111>1 A.-ieYwoir.,l in the A rmy, Hear-is , I o:!"I 2l

(1 te1' SAr y Ai S riV.
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Corps continued bomib-dropping experiments in 1914 untilte

need for every available aircraft to train the increasing numbers
of pilots forced experimental activity into the b~ackground.'" Thus,
by the time Nvar came to Lurope in 1914, the airplane had b~een
demionstrated in the United State,; as a valuable weapon. FlIcrht
trials and limited service tests had already marked out tile dlirec-
tions in which the potentialities of aircraft inighlt evolve. Thme de-
gree to which the W~ar Department exploited these several potcn-
tialities- durig the vears to follow restedl almmo't eitirely Up)on
the ahilityv of the department to orgranizeit establishment t il
brace a revoluitionary concept.

i f, t heln, onl the eve of war thle 1. nitod 'Stats could take pride
in both1 thle recogniition and adop)tion of at novel weaponl, thle otheri
Powers wvere even more positive in their appreciation. Trhc follow-
ing tab~le of aeronautical appropriations duringIl~ tile 1913 fiscal
yea-r prov des a useful yardstick. 16

France $7,100,f)
Germany 5,()00,000

Russia 5,(00,()0
England :3,w)0,00
Italy 2,100,000

Mcxico 400,000
U'nited States 125,000)

Mexico, thougoh scarcely a Power, had approp'riatced more in one
year than the United States had in six years. The total expemodi-
ture of the WVar D~epartmnt for aircraft from 1908 ti) 1913
anounte(I to a mere $250,000. A complarison in 1914 of available
aircraft and trained pilots proves equally revealing. 17

A ircraft Available JPiloftTrained

France 260 171
Russia 100 28
Germany 46 52
United Kingdom 29 8
Italy 26 39
Japan 148
United States 6 141

15. Ileport of Chief Signal Officer, App. I, Annual Reports of thle War Depart-
mrnt, 1914, 1, 522.

16. fleport of Secretary of War, Annual Reports of thse War Department, 1913,
1, 25- G. Figures from other sources vary slightly but not significantly.

* F 17. Sweetscr. The Ameriran Air Service, p. 16. Perera, "A Legislative History of
:%viitlon," offe-rs somewhat different figures, hut the ratios between nations, remain
substantially the same.

*t
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Moreover, III termis of exp~erimiental activity Europe showed no
want of Interest. Before the end of 11-1 Rudolf Boehin in Germany
had flown t Rluinpler for Q4 lion rs nonstop), Igor Sikorsky in Riis-
slit Lid complletedl a foui -cnigiiie aircraft (thle first so built), and
III Lith i SI tort LtrtlesIAd., 11non itC(d anI expeCrjimentalj two-

po ulder naval Pill) in anl ai-pin ne even before war camne.' " Of still
LITaOTr importanJIce, the Royal IIiig- Corps, estab~iliedl with it
inI Itm i Vtr aTI( naval winl- in 1912~, forined anl Experimiental Branch
11 1913 N- t le t-nd of anot hur year mnore than a dozen Englili
mauuiifactiirers were turning out aircraft at the rate of 100 at

TI111 i v 1 9141 the B~ri tishi had already established all organ i/i-
iofl s"pceifiethINv charged wvith experimentation. In tile V nitedI

a %1I 110 'i te n s e p cjarate orgainization existedl, CXI)Ciicitull

Plo.kCct, Nere sibject to a lower priority than training. III atlil -
t i evi flnliift v had .sihown little enthiusiasmi for avilit ion inl
tne I pIt 1 Mto,, llritunulls aIderiiat indusltry, Wile Noung.I w Ias

Aiiild tea'Ltihi'iued anid exp rildiliig ralpidlv \%hlon the war. caie.
Ili twteallY, ir1ost new Ideas for weatpons., have enceoun tered delayvs
IllA11 %plction. Illr~ar to the aLIr wellpoii, thle evidence sig't
f11:0 tile delayIs it i110 Inl tHe mu1ted StaItes were cOIiiiiiartiel
111e ) !T LT10 thn those CIneo1tTeru iii foreignm countries.'

(o'otugru Irespoled to the stiriilmis of troubled LuIIIope and1(
0- 11C~~an~e by no14ans of rennll411 leg'islation to redluce the lag he'tweent

aT Iuuft advanITIcs Ill thle I )Ait(l StAo.es u1n1d those ahtrOadl . All .ct of
'1111i v 11 SI nct ionied thle A\vition Suectionl of tile Signial ('On s),
hitlielto al nit iinisti-ative creation eapile of b~eing( abolished oil
the or'dei Of tile bran1ch cieIf. T1he act created at section consisting"

(f30 oflleers andl QG0 enlite mci tas poie o pcia

aLV itionI rating-s and flying- p~ay whichI attracted incrcasil p.., nur-I ic", of mnen Into thle service, btut of more imiportance frion tile pin t
0 ~~of view of lmateriel, tile I elinaneiit nature of the leg"islatilonl inl-

dUCed 11ianu facturers to run tile risk of building airrf fruIi

tarY pu rposes.
StIr Stalri l ats thle benlefits of the new legislationl were, theyv diii

not con'ti tlte a revolutionary step toward inlcorporatiloli of thle

I.S C. G. Grev. Th11 l (4 , f Combed A irplanes (Northfuid, Vt., Norwich Uni-3

19. If. A. St. G . Si tiders, P' 'ita (Lo.iridmi, Oxford I. uiversitv Press, i1915),
pp. 19-2i. 212.

.A A F fi torical St uulv No). 5tt, "Mate r~i ~el .erch aind Decvelopmecnt in tlic
A rm' v A ir A rm; 191 t 19415," p. 12, N ov. 19 w, A AF A relive.

L)!. A A F I iistorical Study No. 25i, 1). 1 H; 38 Stat. 5 it, Publir No. 143, IS July 1911t.

7 41 11i 1



THEF AIR WEAPON, 190-i8 81I
fu r N~tutlpIti In tile Inul tarv stbilincn. rat Congressional ac-
t 1(11 wold effect diecisive changes in thle staltus of the air weapjonl

wVa, ha rdlv, to he ecxpectedl. Even thle Signal chief, who wits pri-
1 Liii1 itk-spoiI~le for thle development of thle Ilew% wepoln, dol ited

-~t lecd p~otentijalities of aviation, Ile admitted the influence
1% !.l i ra ft would exercise onl tactics ats a direct result of thiei i

l11 :II oherwers both ifor adj ustmnt of art illcry-fi re atnd for geti-
4k rcc.ii i t I ) -i; tiatfce ; at the sntume time hie quest ioned thle offeiisiVe

.kof ivittion. III testitmoiiy blefore tile 1House Mili1tary A ffairs

41r111I .fe ill Deceilit tr 191.1 , lie said bluntly, "As a fighting-
IA ,111t tile' irtlaIle ba~s tnt justified Its existenlce." 22

'l iic hie Signal Officcr wits perpetuating a thoughit plattetn
at the (xpeirietice of tile Or-dnalnce D)epartmntt during thle 19thl

!&lv lnd how tobeonly too prevaletnt. hIs testimony exp)osed
Li f II' 111T(t0 diowil to lie lie2tweeti tile concept (of the aerial weapon

Li it etttiteillpl-rat' application. The p~robabli~e span between cx-

*~ L. . imi. Thie Chief Signavl. Officer's attitude wvai scarceiy time
2 Wi1 Of R ea'lltS tiinniemit :lie repeated tile stand~ in subltitt inl

l!11111l 1! FIjI irt to tlt Secrtary oW(f War, and applarenltly be-

ir!. the ci' ise of aiation in apellgfot- wore ai rplanes,
.1~f t ill, Ii earlier1L 11' VICIVS bN goingr out (If hIs way to dieclare

* 1 4 ."l- ojpe:111 explerietnce had shown offenisive use of air-craft to
it UlWR~illtdly xpesiv asaltogrethjer to ''Istredit general

n~.Pt I 1) " ]v Li. V.' Ile verdict oIn offenijve aviat iont, the dilief believed,

I FCt :Lt "]iotpr iii
* ~t~o nr1ol of t lie Chi1ef Signall Oflicer- waS (f eC. ept iotial unl-

* j I~:Lll( u. 1 wcar I e as tile adinistrativye officer most intimately its-

:.c lithI the intiovationi his j udg(4ment aid recommetndation

t el itifcl ti those at higher echeclons charged with broad A
S tto (il strategyrN 111itl materiel.

Th lt ceal andl strateg-ic utility of thie airplane as a weapon
P :lt I t (Iull~t1 taed nl byan nteminblesucessonof service

CI tih tol~ill I', cich tectinoloLilld advance inl tile whole field of
4 ~ ALI'itIMtut ies. Such tests and advatnces in etngineeritng would absorb
I u1Il hS1 fund(S, 1hilt Sitnce thle ('ilief Si prnal Officer 101i(1 little faith in

the otenit fillIt ies of air-craft aIs offensive weapotis there was little

I ~~Ilk( 11o11 thai~t lie x'nIll himhsh Cotngress to grant. appr~op~riationisJ ~ i It% iaat ion. Consequently the Signal Corps left the concept of tile

* ~ ~ 2. Qitet ill Sit cetker, 7/i,' .pncrirain Air Servict', p. 26. See also Brig. Gen.

Sri'.Scvn, The-S riv of Info.rmton (Washington, 1915), Offie, Chief SignialWlrr Iiruar O
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air wcap Onl only partially exp~lored. The C'hief of the Signal Corps
a1IV have hleevedl that hle was just being apjpro])riately cautious

whci ie ai. 'itleof importance has been proved" by the ap-
pearanCe ofan airp~lanie able to drop "bombs and other missileS,"1 3

but is words apparently had far-reachiiig effect. Representativej
McKellar, speaking lbefore the House AMilitary.Affairs Committee
InI le)ebCm 1911, remar'ked that inasmuch ats aircraft had "proved
worthless to a very large exteint" the United States could be con-
SI(lr(ql 'graifler-S I ot hlaving Spenlt So mluchl." 24

Thins, for- want of a broad appieciation of the short span be-
tween existing- airplanes and thir evolutionary possibilities, the
futurIe Of the air weapon lay in jeopardy. Ilepresentat ive MeKel-
lar's attitudeC may not have been typical, but Cong,-ressi onl applro-

Jpriatioins in the years leading upl to 1914 would indicate that it wvas.
T1he congressman could not have perceived that a dynamic, ag-I
gressive aircraft induistry is as vita] to tile air weapon at the out-
break of war as is a fleet-in1-being to tile naval armi.

Wian one considers the lack of Congressional enthusiasm and
the gruidging supp~ort renderedl by thme leadlers of thle Signal Corps,
it is surprising- that those actually charged withl developingo thle
n1OVel weapon mnovedl as far as they dlid. The problem of aircraft
development was tremendously comp~licated1 by thle prevailing un-

er-tainity re-arding tactical 'objectives; they wvere never clearli,
dlefied before the U nitedl States entered the European conflict.
U nlike mlost weapons, time airplane was capable of performing
several tactical functions. Each of these required a specialized line
of technical dlevelopmnent.

Acceptance of the new weapon by hiigher echelons of command
dlepended ]in great measure upon test demonstrations andl uplon
aictual performance in combat. The emphasis placed by officials of
tile Sigll Crsuo nyoeo severa specialized tactical
typ~es determined which type would secure anl opportunity for trial
*n combat. Only by such aI test could any new typie of weapon prove
Its litility and win for itself financial supp ort as well ats the conl-
fidle of commnandlers iii time field. Since time tactical function
of Observation required far less specialized equipmient than (lid
bomber and fim.lter aircraft, it was perhaps inevitable that the
Value (if obh ervation aircraft s1hould( win reco ,gnition before the
teclVlo iikmome complex fighiter and bomber. Bumt this veryV

2.3. Rieport of Chief Siurnai Officer, A4nimel Reports (if theC War Dellartment, 1914,

2t. Quoted ine Swectser, Th' AImerican A ir Service, P. 27.
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fact only serves to point up the tremendous responsibility which
rested in the hands of those developing materiel in the new avia-
tion center. The more successful they were in defining and refining
exact statements of the tactical objectives and performance char-
acteristics they wanted in fighters and bombers, the greater was
the likelihood of securing dcsiral)le aircraft from industry. For
how could industry design specialized types of airplanes before
the Army was able to tell what would be expected of these airplanes
in combat? Increasing success in obtaining effective tactical air-
craft types reduced to practice would mean greater likelihood of
obtaining convinIcing tests in combat, which in turn could lead toincreased financial support as well as the cooperation of field con-

In short, advocates of the air weapon within the Signal Corps
could expect to see the fullest exploitation of the potentialities of
aircraft only insofar as they s. -cecded in setting the pace, that is,
in defining objectives for tie aircraft industry. The organization
established to determine what those objectives should be bore a
weighty responsibility for the destiny of air power in the United
States.

In 1915 primary responsibility for the evolution of military air-
craft in the United States rested with a handful of men stationed
at the North Island aviation center in San Diego Bay. The center
lhad two departments, one for training, the other for experiment

amil repair. The staff of the latter department consisted of one of-
fLer in charge, one civilian aeronautical engineer, one civilian
imeclianical en.ineer, and five civilian mechanics. Their duties at
the Ihac in addition to "the study of new types" included overhaul-

ing, repairin , and rebuilding the training aircraft as well as main-
tainiIIg equIIIiient for ground servicing. '25 Small as this organiza-
tion was, it provided a nucleus from which to expand.

While it wits undoubtedlv true that maintenance functions ab-
sorhed a large portion of their time, the members of the staff did

L not entirely neglect time development of new equipment. During
4 ] the preceding year, in fact, the Aviation Section had announced

ia conlpetition to be held at the San Diego center to secure data "to
enable the school to decide on a standard machine." The phrase

i"a tandard machine" is revealing, for it indicates that in 1914
tne concept of markedly differentiated tactical types had not yet
taken root. Although it appears that there had been little official

25. liport of Chief Signal Officer, Annual Reports of the War Department, 1915,

, 7 1

" . .I : ".: - 7 2 .' • • . -- . ., .-: - ... --. .
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spieculation regarding the doctrine of air power, nevertheless, dur-

ing 1914 the first specification for a military aircraft appeared
inl tile United States in connection with thle competition. The Signl
Corps drafted requirements for at "reconnoissance [sic] aero-
planle," a two-place biplane capable of lifting a useful load of
4.-),) pounds at a hligh spee~d of 70 mlphl.

The appearance of specifications for a military air-craft was

ce tai c significant move toward recognition of thc tactical
value ofth air- weapon, but equally mneaningful was the procedure

e'tblihedto Select the new wveapi iouia colplCtition in which points
were aWAI.(Ie(I for su j)erior performnance as (leionstraLtedl by actual
fli-lt of the airplanes submuittedl by rival manufacturers. Speed
and rate of climb were to be ineasured by objective test, mianeuvera-I bility by performance of prescribed evolutions, and field of visionl
bv test wvithi a mili1tary observer ; Construction andl standlardls of
Workmnushi N ere to be dleteriminedcl it "priactical exanminationi"

hv t1ile eval uat i iig I a id.-, 1 Icre, for all its obvious shorteomngls,
alMan 1dliiiiistrat ive mieclianiisil for selecting- su perior weapos

Of iaticulilar iii tercst was thle recog-Iiit ioll givel to tactical suita-
hil tv especially as (lenion)it rated bvtesting tile field of vision for

lack of ail rpo wsbe a ircr ,aft iimerf al was tiler iion taer-

lianced p~erformiance to he exp~ectedl fromi these niew% designs for

u11frames. So Critical, i zideed, (lid t he engine problem become that
during" 191-5 the Cinl(orps ileterInimIIed to stage anl eng~ine corn-
pet on "Imnillar to t ile allic raft Cimitest already held. During" these
coj(41 1 tItifiS it'llbiliciet firl, te lauaturer-s

~in pplvziig aircraf ~~i li rte of jIIa*t;ijjII nt rehiresentL-

liC vc-t t tile :1%*t Thon cele to et) tuhwt i ed 'tl

r ~ ~ i l l e amt hod for selectinllo Suerior weapons and at close
N~ri"relai Iionsl op) wit'l tile mnzu factulrers supplyvinig tiieni. The

IIIII~lr f aircraft actually procured an itenumber of pilots

Rep11 ort of Chief S iiiI 01iver, A ppendJix 1, A nnul tilmprts of the War D~e-

27. 11c1 'rt of (Iiof Signiil Otllicer, in nwdoi Ieports of the War I)tpartment, 1914,
1, a, ndI( 1915, 1, 7 Ili.
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available to fly themi remained woefully small, restricted as they
weore binufcut app~ropriations. Within the limits imposed it

I iight the arguedl that the dlevelopmflent of the air we-apon was
pro-4resing normally. In Europe, however, the pace of develop-
ii nt was nolonger normnal.

Somiewhat later in1916 thle extr-eme importance of the airplane
as deosrtdi h uopea -a began to win recognition in

the I nited States. The National D~efense Act, Passed ill Junie,
si relig-thleed tile Aviation Section by auithorizing increases in per-
son nel andl providinjg foi- speTial flVing- payv, hut evenI With this
(lIMt I rag(eiiienTIt only 43 officers receivedl pilot traliiiing duriiig the
year. Nevertheles,; thle substanitial increase In mol(ney available,j st)Iii( $500,000 in(eficielncy funds over and above thle annual ap-
proPriation of $300,000, marked a turning- point secondl in uni-

p' utance only to the rap )idly evolving- doctrine of air warfare.",
lirlItteen month., after the outbreak of war in Europe the Chief

Signal Officer was readv to retire somewhat from his former posi-
tion and to admit the need for- three different types of military air-

rcralft :a reconnaissance and artillery fire-control type, a combat
tvlpe, and a pursuit type. To be sure, the differentiating character-
i,*tics of thiese three typcs woere vague, but the admission of their
separate existence was a step) toward fuller exploitation of the air
wea 1 )oii. Basing his judlgment on "conclusions reached from ex-
PeeCe abroa," the Chief Signal Officer continued to feel that
the "roost important work of aircraft" lay in performing missions
of observation. Nonetheless, lie now considered the utility of air-
craft for liaison purposes and for defense against other aircraft

,~ to lbe "tol)v-ious." Accordingly, with this new recognition of the
m ultiple role of aviation, the chief proposed to estab~lish squadrons
of ]2 aircraft, in which eighlt, were to be observation type, twoa Were to be "rapid flying machines for chase or transport," and two
were to b~e of a bomb-carrying or offensive type.29

InI the spring of 1916, U~. Col. G. 0. Squier, an officer of the
Signal Corps with a reputation as anl engineer extending beyond
artn.v circles, assumied commnand of the expanding Aviation Section.
As anl arimy eng-ineer with university training, Colonel Squier
triedl to apiply scientific method in the procurement of designus for

2R. eport of Chief Signal officer, Alinnl Reports~ of the War~ Department, 1917,
1.83 flad 39Stat. I7,Piiblic No. 8,Sect. 13, 3 June 1916. See also AAF Historical

S.0ud v N.39. -

* 29. Report of Chief Siznal Officer, Annua 11,1 1eports of the War De'partment, 1915,
jf jn, 12, 7.n7. Set1If'), prepared as War De-

1. 7 (2, 7Aviation aWasblngtrn, 1
piartrnent Document No. 515 toy the Wttr College D)ivision of the General Staff.

L
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aircraft. Ile wislied to incorporate thle "lessons gained by experi-
enice," that is, actual opeCrationl under combat conditions. The
colonlel's objective was ii'idoiibtedly sound, b)ut the Signal Corps
11acked facts fromt which lo p)roceed. Trhe punitive expedition across
the Mexican bordecr was tlic only tactical operationl in which the
army 'Ns aircraft had particip~ated. One squadron of eight aircraft
(Tjrated for about six weeks uintil all the available equipment was

U ~oashc .~This unhappy episode stimulated technical improve-
ment and emp1 ha1sized the importance of facilities for maintenance
of ai reraft in the field, but the limhitedl number of aircraft involved,
the lack of aerial o1 positionl, and the extremely short period of

iqlrat !oti till militated ag(1ainst the hop~e of learning many sig-

x'ifticarit tactleal lessons fromt the M1iexicaii expcelition.
I )nied at body of comrbat experience in 'Mexico, officials of thle

Ciil-I), (ir sought cvCIrv pos~ilble lesson from the European
wair. Stich lesmons p)roved extremely (lifficult to acquire because of
tl,( harriers of secrecy with which the warring Powers surrounding

thair ~ ~ Z- aicat einigi h ist few mionths of the war,

foi- rca ,ors of security, the Powers iiposCe restrictions which
wl]otintcdl to a virtiual blackout of detailed tactic'al and technical
iformiat ion enriat i ig from Europei, infrainwhich was es-

scntial to the AviaLtion Section in thle U~nited States. Alarmed by
time situation, a Congressional committee demanded a statement as
to the relative position of the United States iii aviation as comn-

pa~redl with thle counlt'ries of Europe. A rep~resentative of the Signal
Corps admitted that tile Aviation Section was keeping abreast
of Eutrope only insofar as it was possible to say the section was
keceping ab~reast of conditii ns of which it k-new nothing. Secretary

o of Wa r NLNwton D. Bake-r informned the H-ouse Military Affairs
('oiraittec, in 1916 that the censorship in Europe was exceedingl ,y
strict on aviation matters. For a knowledge of trends in the develol)-
ine.nt of aircraft the United States had to rely upon manufac-
tuirers in this countryv working, on contracts from the warring

nations-. Emibassies of the bllhigerents repeatedly rejectedl requests
bteWar- Department for p)erniissioll to sendl qualifiedl aviators

to tHe figtring fronts ats observers .3 1

T). .\AF istorical Studv No. 25, pp. 2, -7. and Report of Secretary of War, An-

nzwi R, po~rft of the Wlar D~epartmnent, 19163, 1, 40. See also Testimony of ,M.j. B3. D.
ioti1~is, lrqr Exrpenditur.s, Hlouse I 1carijigs, 66; Cong. I Sess., SeraI 2, Pt. 6, 6 Aug.

11,pp. 8I5
3i. 'restiniony of Maj. R. 1). Foulois, 6 Aug. 110, War !Experlditturrs, 11ouse

Ilcaringq, 66 Cong. I Sess., Serial 2, IPt. C., 6 Aug. 1919, p. 348; and Sweetser, The
J inerican Air Serr'ie, pp. 26, 35.
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When the United States finally did decclare war oil Germany,
ther-e wvere exactly fiv~e aviation officers abroad: three were attend-
ing 'Iln schools in F rane; one was serving as anl assistant mili-
a.v ache in London ; andl one, Maj. Williamn litchell, had at

1& isucceeded~ in wecur ing, permission from the French government

to4 -o to France as an observer. None of these officers had beenU ~ *abrod xiorethana fw weks-hen the United States entered tile

War, and none had had sufficient experience to report significantly
onl the staus of operational aircraft in Europe.32 The information
Feceived 1bN the Aviation Section through military channels lip to
the time the United States entered the war was "so meagre as to
be uees'

Tocod itioni of the air weapon in the United States when war
11lt imiatel v camne was extremely cr-itical. The or-ganization charged
with leseClopi iog the wveapon seemned inadequate for the task ; there

eN ii d 0i11V thle haziest niotions roo-ardino, the doctrines of alerial
war-fare. Inl termns of equipment nnl nilibIers, the nation was sev-
VrI ' s In ii ml- 111 developilenlt in ]K-oe T1O~ 1hle liiitatioins imposed5U
byv the shoi-trtv of fundsl and aut i oriized per-sonnel had restrictedl

r ow thi to the point wli eve only thle most ch-cuinscribed ranige of
0pecrat izi c-eNper-ience was possible. While the aircra ft and enigine

ct itiolR aim poviding" for procurement onl thle ba.,js of per~form-
iace 1:11id anl impl-rtant pr-ecedenit, the process had not been formnal-
l~vJ I v regulationl or legvislative action for conltinuvse and( per1-
fcctioii. Inl April 1917 the Aviation Section consisted of 65 officers

Al , 1111(i 1.1P20 enlisted imen. Flying, activities took lace at two air-
f:inh- Iith _1O-odd alirplanes, mostly tr-aining types, ''nearly all

34l~en. SuIchwa tile chiaracter of thme air- weapon with
jell-1 thle I nitc~d Sttets entered the War ini Europe1. ore1-over-, the

0 ~paucity of dlomfestic opecrational experience and time absence of close
llaI-)on wlt hi "Europe's startling dievelopmnents" in aviation left
thie I >iited States without a basis from whlich to derive a doctrine
of tirl wartarcX. With no doctr-ine, oi- at be'st with a vagutely de-

6-1. Wair Expend~i arcs, House IHearings, 66 Cong. I Sess., Seriil 2, 11t. 31, 6 Aug.
S h19, 1p. %ii.

:,.. ClI. E. S. (Thrrell, "Eairly A\ctivities of the Air Service, A EF,,' ra. 1919,
N ,ti'ii d A rcliives, World War I Organ1ii aton Records, Air Service H istorical
ReCcords1, Blox 2; hereaiftcr cited its NA, WWI Orgri. Records, A.S. luist. RecordF.

1t. B. C rowell, .1 ,acriras Mu n itionfs; 19 ( Washington, GP1O, 1919), p).
.lJun, "I Iisto,v aind 1)e vlnpiuiint of tie Air Service,' gives different figures1,

c .oki..flg o111% 55 16 craft werv availlible 6 April 1917. Of tiese, he ndd;, 51 we re
10 ,, ico t. %%ro "hl-deot. Crowell's fimrres are more ruiahie.

* ~ ~~ s;,5 Ilea. rt of 1ir-ctr of 3Iihary .\coN, utic ([XIl Ak), hir,il 'c;rpors of the~

W~rb-atiet.9P,1
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flned doctrine, the developmient of military aircraft was bound to
suffer.

Howm theseL limited resources in organization, doctrine, and
equipment Nvere transforiied during~ tile years to follow will be
decrilbcd in sub)sequenlt chaptersi.



Chapter III. Planning thc Aerial Wecapon

WH1EN PRESIDENT IVILSON signedl the measure officially declaring
1 I, il ermnyin 1917, those who planitedi to use the new aerial

Nv apon lacked a clearly definied doctrine of warfare. Th'le initial
tpinl solving the pro;blem lay in Securiing aircraft superior to

1,01e CMI)IiOVC N1 b the eieny TIhe procurement of superior air-
craft impilliedl two prior assumptionis: first, a knowledge of the

iii1,'l10n Of tile new weaponl; and second, a knowledge of the types
iraf es.ary to accomnplish this mission. Before an air

fol-e coll takle shape, It was also essential to implement act ial
(J~wrjnchy (e ingijL thc composition of the air arm. If the is-

'101 aLv~iloll was olmervat ion only, then the composition of the
r11 :11,tin would consist solelv of Observation aircraft. If, on the
()1cr I ia id, t ilis nik~iozi inicludedl dlefense and offense, then oh-
1i '1111v the coiillo. it loll of the il armi should incluide fighters and

I I N. ( )ne thtc fund buis to be performed were decided upon, it
Ild t lt he iiees,, trv to determine the relative p~roportion of

tWh tvw mj ftV1icli bv;tlalaie re'SOU1Ces --- inCa1, mioney, materials, facil-

ItA., md ti sortit loll- -would make feasible. Then, finally, it

%-retiijlv to hey W er i e wie poueareform o o iprancehrteiisr-

i wIin t e i v tie~ nmy Thi s c dec~.is is si t to on mae.llii

ti' fil Is enc(Juitertel Ii tile aviation p)rog-ram ats the war pro-
11TCs.,,Cd. Never w~as tile ahli rice of ti adequate organization forSl I leIions iliore Icli t cl cv oleit in the air arm than in A pril
19 17.

I I I Ce (Ilav NI. before thle (lUCcd rat io n of warii the Ntional Advisoryv
4 j()!,.i:IftL.C for Acifoti ltt 1c, ( N.\C. ), it r*Veeach agency enitirely

ori0111i tIlt SiGiI up" took tlic initiative in 'Ulv~IliT.1g
A ~!. 8ff trY't It.fi I ujiul t-d t to it.certatin its reai I-

z mo1 -
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Ies lo eet thle (llllis sliort] to b)e thru-ISt u p)On it. A telegr11aml
which thle _NAtA sent to everv kn'1WnI inanIUfalCi urer of Itirplanes

hlid bare the prieva iiing- want of organlization and I '1IN-ITe ilii-
Sa"P in~l IIa r)Ilt -CaI voL provide t ralini reconnaissance air-

planles If So, st ate type T.''''he im p1 icat iosof a policy
wich, foil lac(k of rI(IIIdaiCe, left tile (eIninat111,011 iOn f typejs to InI-

(I Ot I. \\ vve '00l 1;1 areknIIt.

TI I Seciti (i y f the N *t vo..'phius I11:11eils, after fie±20t ia-
i litI:t; C.(>1). Walcottf, clutajnr of the i NA( 'A executiv on

111tto, 1Il \ ; l tw o('ll1I.I.Lc (it, thle SlcI.eav (UV ot a\l, took thle
I1:1aiv j tiih!>;.i I J0lt. Arn]v -. ,kv J'ciiii1calI Board.

4 ~ ~ ~ ~ :~( I j'(ifiOtiImIs (I' ailli.'Pilt toi he iu1('1lcudI lxte ev

A-rcemeIwIt IIINIiived a primrii-a e, r' i te o,, h.~a of
t'le allr mir1i. Thje coinpo.ot ion of the air armrejc-utei doo. trile

rtieito prIAc'tiCe. A stteInun't hV hi,1lier AlltiOritv r-e'aUlio~

fic relative projoirt lonl of ftiuictimoll1 tvjp , Inl tie pl)wo' il-ia1 
joy

)o' 1ir 'Iic )f ll V1 CI I dIreI'(0ve, t I e .1oin11t ArI-Ilv -N av v Te III Ical
I iti f ct i , mt IiMtcriii 11 1 110 le ))(~ iii I o t Ilo f o I le al r armll )it I ts

t Ive Aa cm~ic cfolIniiiiatimof al~cl loctille fell

hilt tiiii0i dcerjI Iiiis. The board(, eonisliliig of six Officers,
t I i m ,I ea 4 tile t 'N%.'O'1\ ices, rep orted dirIect ly to tile two
't (y Tc inc-'. Alt!~h"1 ill thi, jio"Itioii lL. was all Cechelonl close
cIjwI'ii ti' tile tll coiiiiciis of war to receive olliciiil hironloiliee-

;Ik .;i f iloctine, nlone Seemsll to have becnl Sent.
The c 11! 11 itican lt indicationl of tile existence, of anN- air

p v:I amll appeiaic'd In the pro22raili of tile General Staff for at
I ili~l~ii iliX(fllteI juist pfrior to tile dlela ratio

ijwa p. Til-; iirogaili providedl for tile olraiiizatilonl of 1(i aviation
p 1-Ii ia , one fop the hleadquarter-s of eachl armyv Corps, bujt

c'n f~iu' llo lua - (isf the Cfq fi posi t lonl of tile force So raisedCL. Tile

.1K at Aiv cvv TLechinical Board inav have been Inful1 eniedc lbut

I ait ll iiit crud i/eli. The board (devoted thle first few weeks

f. f~rtf - f N W k mionriI repo4rt, 20 October 1917, Air Force Cent ral Files,
it,'I A I CF, :3tns NAC.

i,of Njix hi Serretary of WVar, 27 April 1917, AFCF. '334.7 Armov-
1;- tir,l,. .>, al Sokir'try of Navy to C. 1). Wnlcott, NACA, 9 April

-1 V\ A I ft I- Dir. (iiinvil if National' Iefenve, 10 April !()I-,, NA, BiAlP
1: 7 Ji *mit Armov-Nav Technical Board.
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Of ts Xit~iC' to(Iafting a program to procure training aircraft,

lu:avin,- the determination of types for tactical or combat use until
"~ hirtl~cr advice could be secured from abroad .3

TheL progrin of the General Staff in 'March 1917 had assigned

Ii.viat on at relative'l illsigiiificaiit par't inl the organization for
op erat ions, hut tlIe arrival of 1'renich and B ritislh mliii-

-ar 1111S IiIn s coIIIpleteIv U VltiOIi i Zed this I)oillt Of VIeW. For
an o be tr lit uc in i, li Jint A rill v-Navy Tedh inl ical Board

reled ieuponl Suiggest ion.'; frorn foreign officer s and upon "vivid im-
aIt lilit I Poll InI fraiing" at prograil.,4 Th'le effort of tile for~eign. of-

*fi xIs wits, ofcoiire, dIiruectedl towatrd enllargi uig. all )previs est i
u1itatei Inanny tilics over. But nmere increases ill nUuimbe~rs, importanit

l.tie'Were II 0116111-eeyolie conicerned to tilie almost
:-4 100111 lical su is t hat mkst lbe I'iivolved, (lid not dleterm ine the
p -p0111rt ion of o bservatiloll, figh'lter, and boluibl c ai re raft (lesli ed
if ioedall of tlie.;c were (1e~iredl.

T.i bar, inl t rin to dIra ft a p rogrami for- an effect ive air
ar enwithiout adeq1uate inl f ormat ionl froml wh ich to prioceed, con-
t 111ehl to flotunder. for nlearly at monli.Tel il~etdy rme
Ri (It of irarace cabcdt ti reiichll a-ao il l isil gtoii

wid aid hwila deziljd pograti of te aircraft (Ilesiredl as at con-
rS receile Ub itehe States to the war effot. Ill this hpro,"rali,

1_ I%2~ie( b tleJontArmy-Navy Technical Boaird, tile preiiier
p rioM'i tile forimat iOl Of anI air al-run ot 4,50 aircraft for tile
Cn Ij nng.,n of 1918 with Iit nionttli rate for rc~platcileiit and( reinl-
forcenmlen t of 2,OOO aircraft anld a conmlfienluro >i t Jroullict ion of

-4 enginecs. Tile cable also urged tile traiin, of piiots amd niechianics
- In I. iiiibers sufhicnlt to manl thec for'ce creatdl. Iliot's meissO ge

pn In xddi what tme boatrd l eded. I lere at last was, aln an ,it ra V
quait ilativC Im.ss onl wich to) forila"te tile whole program of
dIcN0e1oinen01t. Th'le caleC established at definite tar~l'4- fo- r iioseS
of pdarmn ing .A Sigl-,1 Corps AMlce, t. B.D. Fo IIoi, wOM Was
ouie (If tile a11,1nY rceiltatives oil tI e J1oI iL A mIl I.-Navy Tech-
ri i(l Board, dre1w upl at detailed p)rogramn for ]irodIction1 on tile

3."Ille A irc rakft P I d i t 111i i BW rd.'' j) cco inq 3of the Arwi (. (If Pol. . ri_ 7,No).1, (IFi,. 191~,). Sic alsio A. SWcet.,er, Theo <1 nrican Air Service ( New Yor~k,
LI pp Ictuo, 1919), pp. 4t,52, 60; and Wk. F. \Willougbv, UOZrOyld'fl1 ()r~laliza-

/j',l ill Wiar Time11 wOI' After ( New Yorlk, I)., Xpp1 leton, ji19W), chap. xiv, foir brief,L ~ ~ ~ ar~d Ile;crinjvI(Iil of tilt (rg;IIniz:1tit~l.

I. To I iniII of Miaj '. I). FOIhliii, Wiar Lr/p(cliurry.I O, 1 1caiJge (6 CoIng.
ISsSerial 2. Pt i,0ng. 19)1 9. Sce al, litp rt 4I Di retor (If Military Aerowm~-

ticc, Ann ual Pcp )rfsi nf the 11'ur D ja)trrict, 1918, 1, 103S1 2, and1( MemIo, M. ,J.
.ru,26) April 1910, N A, BA P 11Mo. B;)- 9, 3:31.7 Joint Arnix-Navy Technical

Pmard.
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basis of the premier's mnessage. Tow*ard the cend of June 1917 Maj.
~~ Gen. Tasker 11. Blis, the Acting- Chief of 'Staff, formrally approv'ed

the p~rograml (drafted to comply with t1ile 1rench request. InI this
manuel' the cable becamie thle founjdation of the nation's program

e~i for aviation.'
-aefl assfrte hl va

4 ~~Inasmuch as Riljot's cal ilc hiceail t i Iassfn hl va
tioll programill Itile 171niteti st;itc' i a ref ii stutdy of its Origins
Is Inl Order. As soonl as it hltcallle evident that thle I 11 iteh States
was abouit to elite- the wari, the General htifl' of tile F'renichat-illy
d rewup itstaff study onl thle comiposition: of the allr forces to be

cnrbtdb h ewally, Ti td aproved bYtecoln-
iianlder-ili-cbief of tile French forces, set forth thlree distinict caite-

]g iirics of air1 weapons. "I' i-A and foremost" was a group to be
Iused inl tracking" downl submarines ; "of secondary nlecessityh a

1%, a group to consist of pursuits, bombers, and transports; and of
third anid last p~riority was anl armly groupJ for service wvith large
unlitS Of the eXJ)eChitl0IourV force. InI this last 1gro1.1) would be inl-
I itIed nf 11i1 r'cra f t fo o 0bserI-vatIin, ia is oni, an I(I a rt IlIleur. f ire-cordt rol.

~AN lat lol for ptirstr it andl( 1 ollbimri opierat ins,'' the Frenich study
1 ioiiited out, Could go oil iricreasino gInI size unltil Ilie eri(1 of the war.
This assumption, tI e study indicated, was "ulnquiestionlale.'" But
for that category ser virig with the armies at fixed up per hlinit. was

* es tJab]ilid equting, tile nurriherCl of aircraft (h-si red directl it

thle 'Jri. llizat ions served. ThLliis tlii cattegorv wvas to consist ell-
t tIreIv of aircraft for observationl, one sqiradrori for every armry
corps andi one for every regimniit of artillery. Eaharmny wsto
haVe two additional squadrons for' rciniI sarlte. A1 't from11 a
norminal reserve, these allocat ions fimd tile total niurilier of squad-

rols eqi ired for observation or ann v-coopirittiOii.6

nre stu]v bY the ii'erich Gerneral Staff represenitedI Frenich
aerial doctrine as formulratedi iirder fi re d u ring' 191U( arid ealyN
1 91 1, hart it waS nlot thle (1trit ttiVCre basis lor- Rihot's catl e. At
ILbout tile sameC ti1e that this stuldy a ltl:rihecrrrrud-
i-chief of the French Armiis oif the Northeast (drafteit piln for

akerial patrt ici pat ioll by the United States. Thle 11 inoriaidui II sU"

5,. TnI'rorion (1 of cabileigram, 1're ini ir Iit of raine to F 'renc~h Amhasns si r in
W ishjnton, 23 Nla. 1917; Nero, Asst. Chicf of Stiff to Cief of Stiff, 231 luro

a17 nd] Meriio, A~ct. Chief of Stiff to Adijuitanit (;tieriI, Junie 1917; A P~r
uli t. Box 6, :311.2 Rirbit Cabrlre.

6"Contribio~jn to avjition to hie d(riiide1 of the Uitedl Stide,,. Iraniionii
of e\triit from F rench Arm Gen(heralI Stiaff Stuiii , A pril 1917, N.A, BAP I list. Box
6i, JIL.2 Ilibot Cable.

?

'4,



PLANNING 48 -

gre.stedl that the idleal contribution would consist of 30 pursuit
',IIro), al( .10 bonllI)er groups, each group to comp~rise six squad-

rcOfso 1 2 airicraftt per Squlad ron, it. total of 4,31-O aircraft. With
a ma r- i foi- reserve, this figuire could be rounded off at 4,500

8i 'at. thle balsic f1521 ICSti IlmlatCedj il ibot's cable.7 In all 1rolba-
Ili I1 ci v thle 1rencii premier ha Iti ei'& tiponl thle convenient 111cinlo-

g ri~~*;litlll noft HIa'coicciantler ill the Nor Iiceast andi sent it to WVashiin-
tonl :1, ;( dcliii Ic acid tail.4Cl p)oint Of (lejMIittnre for the pItIanners.

The CJ)i d, as reLCeivCed, wvas expr-essed ent irely in q1uantitative
tcrm :i not ihg l the nie:ssage ga\ve any inidication of the coinposi-

vtic ci of thle 4,500 aircrac.ft in terins of tile relative proportion of
fi~litc'rs boiihcrs, or 1 cirsuits to he constructedl. Both the study of

I( F 1" whl Genleral staff anrd tile miemorandunm from the corn-
W:c .ccr of thle Northeast Arnmy had emphasized the primary in-

1-1-f* ccX( of puir;u it and Ihoc hardncit as oJ)1 )oscd to observation,
Ilai- inrdnu artililr-fire ad justmuent for the groundl forces. The
t%%: It lli:ry lalcers cx l1re.ssedl, by implication but nonetheless

Cl-,k* i. a dccci c Ie of irI power. Since Ribot's cab~le adopted only
t ilc itiv 4)ii riIin from one of the military studies and

jcvc*ti th i11ciclcit lcctiie, the message failed to have the effect
1- ati~tll ti 4 the miilit icri stuies litcdc intenldedl.

Ill 1.t :,Ia c c(f aI (10(4cet M piilrecep t f rom France, those whoI~ ~ 1- I t £ cc Olicf ava ion li tile IUnited States used the( I.;ch~ -k iff ci ci 1c f; ictor of !2,00 per nionth for replacement
111cv ccciiit i ye ,t1ile. Thecy resolved1 the question of corn-

- ~ 'iiIc t 1 di-Ir own Ill-defined ideas of doctrine, which
'. ~ t 1cli -rcater imi-tcice to ob)servation and propor-

I c.~-Ic 'ccto bonmbing. Ironically, the evidlence now
I t Ilii thle riund ir 4,500 mentioned in the French

a-t i 1Ii to appI c ocvcnly to strategic aviation. This great
iwc %%"is to opera1%te independently of the units as-

i til l armiic,-i But the Joint Armly-Navy TIechnicailI~1 a i-.-ram~d~i using the hasic 4,500 figure an(1 the
11cgct riaitlcl adlcitipcns ats if they included both

;1% tf- al iric the tactical forces to be assigned to the
t'! <ic .l t I c)l ldvricstacidalcle misinterpretation was

' 4 IiliiW1111 c(tS for tlce italprogram drafted on the
- - (~ C i - -r i (- tf, French A riis of Northeaost to Minister of War,

- . Ii . r S, r %tie I 'ro.gra rn,. 19 17," study for H-ist. A.S. A Fl", NA,
I I I c t. IL' VII Id S 111 20c 04I.

* \ . t -rat, .19)17,'' Aucdv fo~r list. S. AIN-, p.5 -6, NA, NVWI* I . \ S. Ii I . NI c-,rd i Botx dc
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basis of the French cable determined in a large measure the char-
acter of the air force ultimately sent to France by the United
state.

VNot until after the war endedl lidl the hlistorical accidlent which
haid occurred come to light. A comparison of the text of Ribot's
mevssage ats reeivedi by the Joint Army-Navy Technical Board

wihthe text of the miessage as received by the French Embassy in
WVashiington revealed dliscrelpancies. An auditional phrase, aIppar-
enitly istelby an overzealous member of the French military
i.lsion w~ho had carried the cable fromt the embassy to the War

('ohlege, inijected at time element in the miessagre. '1hie alteration
fuldled the phrase "(during the camipaigrn of 1.918," which imposed
ani obligation of early' delivery. Another phrase, following tile part
coiceriilg quantities, added, ''which would allow the Allies to winl
tile supremacy of the air."

Ini all probability neither of these two alterations bad any sig-
jiificanit 'i fhtience ulpon tile pr-ogr-aml, but thle dIscoer tht tie
calble hindl been tamlperedl withi led an officer of tile Air Service to

* iiiveatLgate the backgqrounid of the message more narrowly. In his
seachig'slie learnied that 'n 'Jily 1917 Ambassador IV. G. Sharp

hand cahled the Secretary of State in Washington to say that
ib*1ot's mlessa1ge as drafted in France also nment ioned that the 4,500

arcra ft should consist of "half bomibers and( half fighters." Thle

Coilier necessary types," presumiably aircraft for olbservation find
novi t-cooperatiloll, Shiouldl be reckoned in addition to this total.'0

7.e t he2;thi vitally signifit porton of tmessage was omitted

Frane o inthe nitd Satesareunknown Inanyevent, the
omission ofthe p~hrmase "half bomnbers and half fighters" was crucial.
Lajckinfg thiese five words, the French cable was devoid of doctrinie.

Since there was no specific precept from France on aerial doe-

9. cstiifWOv of Col. I". S. 6orrell, WVar Er 1 ,enditures, H ouse H earings, 66
Cog. 1 Sess., Serial 2, 11t. 31, 2.4 Oct. 1919, p. viii. See also E. S. Correll, "'What, NoI4 ~~Airplanes"?' Journal of Air Law and Co'mmnerce (Jimi. 19I1).

V).* Me.1 mo (apt. .. 1.. luoldshy, Chief, I list. Sect. AX.S., .1, June 1919, N A, BA P
H ist. Blox1C6, 311.2 Hibot Cable. Tlhe full text of the Itibot cable as received bv the* j Joint Arn-Nay rechnmical Board is quoted in Sweetser, The Anmerie'an' Air
Serv'ice, p. 66; lhe was apparently unaware of the important alterations mnade in the
11CSIPrsC1. Sinilrly, Gen. .. J. Pershing quotes in full the text as received in Myj Fr-
pri ri ' in thr Wlorld War (2 vols.; New York, Frederick At. Stokes, 19:31), 1, 28.
Alt Loineli the alterations of the text were discovered in 1919, General Pershing ap-
)ars muot to have known of themn. Gen. 1-1. H1. Arnold's voumie of miemoirs Global

.1 ~'i(New Y~ork, H arper, 19.50), p). 50 perpetuates the error. General Arnold
* credit-, Gvneral .\litehiell wvith having inspired the French cable, but the evidence is

mot Conclusiv'e.
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tiie, the decisions which shaped policy in the United States were
reatched from a svnthesis of the limited and unofficial advices re-
ci'ived from Europe before the cable arrived.

The Joint Army-Navy Technical Board sent its aviation pro-
gramn to the secretaries of War and Navy for approval on 29 M ay
19171, live clays after the arrival of the message from France. The
poposed plan stipulated the creation of a combat force of 3,000
Ircraft for reconnaissance or observation, 5,000 fighters, and

1,000bombers, with areserve of 1,000, 1,667, and 333 in the three
rel-raft, th ubrcontemplated by Premier Ribot as essential

for the first six months of 1918 in addition to the original force
of 4,500.11 The sheer size of this force, larger than any responsible
officer hadl even dreamed of before the war, made an adverse nfl-
pressli oni the Genieral Staff. For one thing, the proposed program
wouldl require a staggering appropriation. Moreover, officials on
the G;ener~al Staff feared lest the vast amount of material required
woul~d A"'Yct "everythling( else ini the United Sae.12There was
soille 11Lt ce inl the I' alarmn as the subisequlent Iindustrial niobiliza-
t ion was to (lemiw1t rate, but the enisuling, delay in reaching a deC-
cl~lini threatetned to wreck the programi. Genecral G. 0. Squier, whlo,
WaIS res p0nsIble for the Aviation Section, took the problem directly
to the Secretary of W~ar over the heads of the General Staff. The
secrettrv jpresenited the progrramn to Conigress where 640 million
dollar", oine of the largest single appropriations made uIp to that
time, wvas hurriedly voted.

The speed wvith which the aviation bill passed and the size of the
surit appropr-itted were compelling evidence of the popular faith
inl aviation as a weap~on for wining the war. Nevertheless, an en-

* thitisiastic puiblic while important in wining financial support,
did1 not differenitiate b~etweenl tile functionis of the several types of
airicraft. ('on gressional conmnent had piublicized the belief that one

11. Joiint A rmy-Navy Technical Board to Sceretnry of WVar, 29.May 1917. For an
indiIcaionf of the prograrn drafted before receipt of the Ilihot cable, see J ANTB to
Secretary of War, 23 Mai. 1917, NA, B3AP Misc. Hist. Box 1, .321.9 A.S., Training.
The Itibut cable is officially declared to be the basis of the United States program in

inat Report of the Chicf of the Air Service, AEF," Air Servire Inforniat ion ('ir-
cubtr, -'. No. ISO) (15 Feb. 1921), 23.

12. Tlestitmin of Maj. B. I). Vouulois, War Expenditur s, H ouse Hfearings, 66
cong. I Ses ., Serial 1, Pt. (6, 6 August 1919, pp. 373 t. Gen. 1'. C. Ilarch, writing
sun,' 15 years laiter inl The Nation at War (Ga rd-n CitY, Doubledaiy, Doramn, 19:32),
p. '. , calls time French request "ridiculllous" andi preposterius." Significatly, how-
Pier, lie did little to alter the obj ectives of the program whenm he becamei Chief of
S ta ff.

7,'
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airplane was worth a regiment of cavy.' ToCnr0 ,adpe
suniably to the public at large, this contention, right or wrong,
lumped till aviation into one category. InI actual point of fact, the
composition by typcs of the air force to be constructed with the
huge alppropriation would determine the relative value of the air
armIl InI Warfare. The success, or failure of the aerial weaponi in thc
war dlependled in a large measure up)on the decision of the Joint
Ariv-Navv Tfechniical Board.

I (I ause th -inificn rench imilitary studies which e11)tempha-n i Ii
sized the importance of bombers and fighters over ob)servationl were
unknown to them, the board members had dlraftedl the progranii oil
at rat io o f three observation a ireralft to five fi-I i tei's atnd one bomnber.4Just ho0W inlfluential the decisilon of the board actually was is dif-
ficult to determine there were other factors which shaped the
ult imate composition of the air arin. Amiong these, first in iml-
poi'tance were tile limitations Onl production InI tile Uniited States
and the nature of the dlemandi~s made from Overseas by the expedi-
tionary force. Nevertheless, there caii he no question of tile pro-
portionally immense weighit 'of the board's initial decision, for- sub-
sequent alterations took onl the chlivce of modifications in the
orgl programl for Prodluction rather thanl fundamental clian g'es
in (loctrine.

Z The inlfIluence exerted onl aerial policy by the forces of the United
States overseas did not wait upon the arrival of troops in large

Inumbers. Onl 0-6 May 1917, while still in WashingVton, GTen. tJ. J.
Pershing, assumed his duties as commnander-ini-chilef of the Amieri-
canl Ixpeditionary Force. That sanie day lie apploinlted faj. T. F.

A;, , t)odd; of thme Signal Corps to his staff ats aviation officer of the Air
Service, AEF. Ma jor D)odd's appmointiment markecd the estabilish-4 m~~~~~nent of an Air Servi*ce as an o),riia i1 ut ndpneto

the Signal Corps in the overseas thealer, although the relationship
of the Signal Corps and its Aviation Suction re'iiilc unchanged -
in the domestic establishment.'' Shortly after General Pershing
and his newly formed staff arrived in Fu rope to lay~ thle ground-
work for- the expeditionary force, 'Maj. William Mitchell, already

r in Franice as anl observer, p~resented tile Chief of Staff, AEF, with
a study proposing the organization of an air force. -Mitchiell's plan
dividedl aviation into two broadl categorics. The first conisistedi of

13. Conqres'ined, lRuord, 5.5, lit. 5, 6~5 Cong. I Sess., It~ Jifly 1917, 51:31. The
w'holec debate, pp. Si 04.- :3 !), give a rs u mk (if a i ittion in the ('nit v~d St iii s.

It. "The Origin of the Air Service. AI-'F," and r-ea rch data Compiled prior to
preparation of studV for Vol. 1, chap. iii, Iiut. A.S. AEF, 1919, NA, WWI Orgn.

4 ~Records, A.S. Ilist. Records Box 3C'l.

IV'
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squadrons servingq the dlivisions, corps, and armies of the ground
force andl was to lie attached just as units of other arms an(1 serv-
ices. such as artillery or signal I roolps, were attached(. The second
(1,1101l) 'omoprised l nl entirely (liffei'ent type of force. Major
AI lielil SUbSta it iatedl his recomndi~at ions regarding this group
NIi a ireferenice to French requtiremenlit s.

Ritsewl oil thle t licory that nio (lccisioi call be reached onl
tile gr1-01111 l~fI'for a dec'isioni Iims bieen gained in the air, tile
Iilcil ( elieral Stal Im is re-jtlcste( thlat III add itioni to tile

1tv 1t IMu till CI itsorhmn a part of the American troops
coolin- to Fta, there hac - e ot'gani/.ed a inuimber of large
aerona1Mti ail 0-1-01tI S I 1W Str'ategFical op~etatiriS against,4 ~ ~ ~ c(,m(1 aX ircraf;it andi I (1.711v materiel, at I d1istance froml the
atcta inlire. 'Iliesc uin its woul b( e bomubardmienit and pursuit
fon ilia trotis and wouldi have ait iiidependeiit missionl very
mm-111 "'S i iplleleilt caval iNv used to hiave, as distinguished

fr I Visional1 ca( i Iy hywud be used to carri h
war1 Well i itto t I ile leliys otiilti'v. 1

N[It ~lill' C0iiCC14itiot Of tile Inidependeint, strategic mission of
a!ir power a, 111mIlo-olis to si cateo'ic Ilse of cavalry raiders caninot
fLiii to iai~e specula~t ion as to whiat iiiglit, have been tile evolution
of aerial (Ii ,wtitIle III tile Uniited St ates hiad thle Cavalry rather
I inl tilie Si lCorps servedl as tile foster parent of aviation.

\\ i~tecr iiigithave been,' -Major Mlitchiell 's study thri'ust the
A IlI-11lclil (if tile proper Organiizat ion of aviation to the forefront.

SiX dJ.Vs; a it c recci viw ngMitelicil s hlan, General Pershing ap-
,olitited .1 bioard( ofi officeirs to (hetermip the formi and coimposition

o) t Ilie Air Service. A F, F. TIe a' n'ndersb ip of tile boardl is reveal ill g:
Iw]1h(1cd fou r Sigii11a C orp s repi-c.sen tat ives, one C avalry officer

arfid one Field A cti lery officer, ceh i ii in"ging to the Iboardl's delib-
(1:11~l z~i a MOulewvlit difilhreit idlea of thle role of air- power.

"I 'lie pi-cvai ing Ireicl1 i mi litui cv doct-i lies rear ingte irole of
HIL ;111 Wic wcl mo aq well as- tilie of ' 1kMajor' Mitchiell hielped thle

~i x ihice f in miill a, final repiort . Ilie board regarded as "a
ca(Id(IMja pi-MucIpile Ill warfarel' the :l.stIinjptioli tilat "a diecision inl
t1W1a'11r lti t I)c Somigl it and (olitaineil befoe a decision on thieground
C:i Ie I I W Il- I 'I To, t Ili, end the I oard redonitmenled that the

Li ' i. Miii, ~ . .. lihellto (lief of StaffT, AEP, 13 June 1917, quoted in
Xir S. r ic, 191O i)7," stink for chiap. v of (list. A.. AE10, NA, WWI

I ifri. kc. -, n , A.S. Ii I 4. 1(cciir, Biox 3lo. For nA Atiteicent of doctrine issued over
Ni l 'ch 11 rv c f;, ra ol I'rini;'bs I nib iqiti the 1 '.'v of the Air Service in the
Z,w ,f th, Jdzlanc, AM' (l 1(., AElW, .30 Oct. 19)17).
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composition of the Air Service follow the program already sug-gested by the French. The French plan stipulated a strategic
force of 30 bomber groups and 30 fighter groups for one element
of the air arm and for the other a service force of a size deter-
mined entirely on a troop basis to take care of the ground arms.
The board prepared copies of its reconindations for General
Pershing's signature in the form of cables to the War Department.Apparently the cables never left France."' The composition ofthe Air Service, AL,, remained unsettled until It July 1917. On
this date Pershing formally approved the General O'ganization
Project, a comprehensive plan for the AL'F as a whole which hadbeen drafted by the Operations Scction of his stalf. The program
thus authorized required an expeditioniary force of a million menand provided for aircraft in conjunction with ground troops only.In all there would be 59 squadru. of tactical aircraft with the
field armies. Strategric aviation found no place in this initiai pro-
gram of the AEF.

The strategic role of aviation, nevertheless, was not to be ig-:+ nored. In August Mitchell, by then at lieutenant colonel, once again
,proposed ain organiization foi- the Alir Service similar to that re-Squested by the F~rench. The 59 squiadrons contemplated in the ap-proved program of the AEF consisted of 39 for observation, five

for bombing, and 15 for pursuit. Mitchell prolposed in addition toC I the tactical force a strategic force of 201 squadrons divided into
41 for observation, 55 for bombardment, and 105 for pursuit.' 7ie must have been persuasive: during October 1917 his proposal
became the official program for aviation in the AEF. Program
number one, as it was subsequently called, represented a total of
260 squadrons: 120 pursuit, 80 observation, and 60 bomber. Thisforce included both strategic and tactical aircraft.

During the early months of 1918 the French General Staff
reiterated its earlier contention, declaring that an increase in unitsfor pursuit and bombardment would be "the most important re-enforcements" required by the Allies. In April 1918 a subsequent
program for the AlEF reflected something of this influence; its
authors asked for a total of 120 squadrons: 11 pursuit, 50 ob-servation, and 56 bomber. The next authorized program, in June

16. See above, p. 46 n. 14. AEF aviation cables arc on file in the National Archives,but they are diflicult to use as they are still in corded hndles. A search conducted
by an Air Service offi'er working on a study (mentioned above, p. n. t), im-mediately after World War I revealed no trace of these cables, nor was a con-temnporary search more successful.

17. See above, p. ta n. 7.

,-
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11,was even mnore clearly alignedl with French thinking : 120
T ~St Jlldolls, for. p)1i'suit, 40 for' o,bsrVatioti, and 101 for bombard-

ijieiit.'" F'rom thlese fitiulres it igh-lt appear that General Persh-

in-' ,affhadaccepted whtolehecartedlly the stratcgic air (doctrinles

4-1~ ~ Illfoll uuat lY, I Wie IcI ri LV existed betwen tile oflicial
1, Ilk,,] 1a~IS Of tile A tlFlan tile nuil er of aircraft actually on

()l(4C III the Vi ited States. Iii Apil 1918 the aircraft on contract
iii 1 III IQ _om ,Ot0 prsulit, I ,050) boit iber, ati(l 8,000 ob servationi.'9
Not oiv wsthe numbe ir of aircraft on cont ract out of balance

'ttte',b' tl rIutoi culyahee

1it the hidtiles of thle M-, htteJrdcil culyahee
41* th I i ted Stites 11so exertc(l a(,I 11 coiling influence on the

C )l;IiiiI ing ~of pi 'tills ile A EF. Thu fil ii)stino h
Air Service anticipated in July 1918 comprised a total of 202

4,5 ~squaidrcons : (6t jurtiit, 101 ob~servat ion, and 41 bomber units.
* \Vh 'ile this (listrcibuwtion was probably based onl a realistic attitude

concernling the availability of aircraft rather than upon any overt
chiatge il tile dloctrines of air powJ~er, the Chief of the Air Serv-
ice, AEF, approved the programn, ani(l thus it could scarcely
fail to be Influential in (leterinhining p~riorities on production in
thme Uniited States. The following table stanniarizes the successive
PrO.riaill of the Air Service, AL F, and shows the changes in the
coltipo.sitio of thle piroposedl force:

L' 31 Ni1~ E t0FS SQ UAD RON 8

Date of P'rogramn Pursuit ()bverz-ation Bomber Total

17 0At. 1917 120 s0 60 260
W,,A pril 1914 14 50 56 120

6
J 11ne 1918 120 40 101 261

29 Juilly 1918 60 101 41 202

A fter the close of the war officers in the Air Service were some-
I jule ifItiill to puoinit to tile final pr~ogram with its ratio of up-

* t-. ~ prxifliX at clv two bloiiin Squad ronis to three fighter sqluadronsI
* and five observation sqiaulroiis ats evidence of a failure in the high

* coiinnuu~hto appreciate strategic aviation. One conmmentator even
uleclaicil that the final piograin "clearly considered the observation

1;. "Formiilatio, Lrnd Distribjution of Programs,"' studv for BAP lust., Table
'Ispt. 1919, NA. HA P H ist. Biox (), 3:4.8 Overseas Misslions.

11I. I~' Mclin, 04. HI. 11. Arnold, Ai.ril 191! ; The seemingly abnormal number
of ,h,crv itain aircraft i JprohI1:I]N' a''un t o for inl part by the inclusion of day-

lowrinthis (at I:r T. 'Ilii aiti alircraft wredi for both tactical bombing (day-
Irhii: ad okvrvmitior,. '11w limits (if performanev of this tylie precludedI its Ilse

in the st ratvgie role contempl~ated by .Mitchell, who visualized a force in which heavy,
long -r.ig night-bomnbers p~redomnated.

Ii

J.

..... ... ..
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'paronl as of first im portance"' andl miust have stemmned from a
1)i1](4 flint aviation was "not to lbe 11;eOI as a fightiiig armn excep~t

W I ct le.)tliepro, rill reflec(t the influence of prdcion on
1,:111w eo iiiflticm iii o f Oiaui il oIi iOiliittiou, ili tlW fild

0111v~ epcicc 110ii(III colt t 11 i ilreraft. of, the( several fiiic-

fIlltt tlIj prhcl of' . ettIiiiL! altirift of thoseo various filictioila1
t vpe' to) thte fi~h u front rellailis to~ lie told.

The p;-v :iIove poodit out that exploitattioni of tile air, weaponi
(ltf,('Idlt'l uihoii two crit mal factors: (orllei andCill eIiipnieiit. D~oc-
ti ewe ahulic woiuld winl 1(o wars. Even before theY bad been ale to
Ydihf't I h ai-ivY' sViews onI the miission of the air weaponl or deter-
1U i1a thit1 rot iorj lonls of tie( several functijonll t\ pe eqie,

A ottcr -s of thle Sign al1 Corps h lad to decide upon specific o lcl~s of
4 a i ro~a ft to f i Ifi II thle miissioni settled uipono. When evaluating Inl

re'tri~ )cct the select ion of typies wvhiich wats evejtually miade, oIIe
IiiIist liot forget that tie( Officers Concernied had to Choose their. toiols
before learitiing hoe niat ore of tile *jbto lie (]ile.

W Certali1v 110 ont in ash il-o couhld iretendl to lie fully in-£forilled of' IIe task ailiead. Tel ay af ter the United States enl-
dtle Euoenconfii t thle 1 1

iiig of all the Alic( ilitarvN at t.1chs present in W~ash ing-ton and
told thiemi that the Signial Corps would weleoine foreign aviation
II'f-l Iis to) 11if iS enuid r. 11ii then o Allied rep~resentationi liaol been
IllMe (Ii I iliat ic ti anl t ed ii a!. But now file Signial cief believed
tim sp ecialI a viat ion nia ssionls sta fred wvith lien trained In design

anid (oil -I u mtionl as well as pd ots wvi th tact ical expierienice Would
I~c ,- clllalIllSettll'r p odllt o III its; way 11 tis eotIlItr.- 1  rI'll e

CII)( rpli'0 requestfor technicaliiission!sdirectiv throLwll, the]

tl11 Ill ti( WI.1th ofa war from' AtirigII 1914~S 1t , Ari1917 \% rc ond cted alilo~ CX ILIINTI tifol"'l 110-11:11(11)10
20 lndv nmf'A;IS W sigol

GP ,J I', 2 1

NlI r m ," ocul isw , , h ntdS av, 1J l 9 9 A
11 11~t Bix llM3691Forig M sii.-
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mat~~ ~ Ie claiiL hsillCY -~ obaly, V.ii t ait least, a result

(fIl-i(Idtlit W\ ii oiis Scri uulous AtIltn t to4 kvc1 th le nat ion free
fl-01i1 tIile SIilIlit odor or t'it of illielt rat oite Whlatever
Inrtv ha~ie ll tile (t1iJiiiL jevale of tile pl)icY, itcoiilitl
to thu' 1i 4IAII iiiOf tile Vtite Stale-, trite rajidlY CvOlVilmw
LtIII1 1e:iIi (lout inelIS of a111 j)(AVr. ThuC SiadI 'o rS, Iiwvr i

0 ~ 'I(iiL t(Tt\VMitd I klj u( iitiiiit)ei' Of FITreIIh, ItaliAnl, itmni Blitisht
u1 :011 ll 1 

tclwiltrSl, AII (*I'()\ t (nIll- to Wa:stil!2h~li and0 rk-plfd

iii ii itY v IT1 Vtu h) tlI Clie hf Of tHu iLr' ( n)IpIS. TO Ji:tinliII tis

thiitectlY tIliiIei the chief.-- TIhie nwlY C.,Iabti-,Iicd oilice Is wmrth
1,() *11,, fit 't, hecalli.-e it %%S re;I I I - ..- lativel c l ]I o j I il e chaml of, eoiiiiiand
aiA \ it 1 th ler t'Of tII t repOTlsile tfticia anti .ecolld, Ileellse it

Cd ri1 ;dhnoi'nt:1l Chiil~ 11Of illfOliiiatio01i let Weenl ]itrope
fli I mije tte'. Th'le reguJlr C1ltainuel wsOf C(l1II',C tile Sx-

ft Ili ()f Iiii tltNiI athlcllie .

Whmhe the \llTe T were a 1eiiuItu" their' availl IIii,5OtI5 Ill
a hitprOte"smaiiul a taI lalltic pa.;a- illg

£~ tij iljt'~ ru. A eii t e tlic!41 iiaii~aeti es. withc a the i soel

(n tHn it ctial. d tlie-rat liteti of thle Signial Corps lit I ierlatiVe
4III-1._I~tiW:tI1(T 01f the' lliiiTi~ft iritly ill tile United States turned

up it t-%civ tloir Nkith pioOIlo'tis. Most Of these agents were ll
toi In rveatl tl i he ecret, am1( tI grant inant11fAi-IIf COi-

((1tI' I II tli- CIIMlitrv' liliral lice1ipe1 ighdts oil advanited typies of
an 'at i nce at the Irtllit inl Elrie -- i curifr the paym1ent

Ot lmire ro)v~lhtmes. i\Ianv 1tl\ tiit'ir to hle ,i]rwere likely' ttt Steim

Tit ulitt oitait v' ithi the1 aircraft nulallilfatii ers ill Eu n)jtc.
'I'h'v Nwerc be-tteor ilifotuil as to the tactical requirelniciuts of' the

;111.(i1a they Ven WCIT ret\e i~vigteiii sof i11i1aS 1111(1lt(-

' 1tVg, %\ele ofYL't t 4 OIII Voiti extent IlWC I II S te urpet I n,1 ' Iarn

faut net-.] Ni lrc. for tHe iiio~t part, 1-ire.eiltedIlli the I uiliteil States-

For ai : '!wr ilistil (, of \ *ii~otl's tke i li- jiiticliic oil tuei:Ttlogic4! flr(J1Ie-

ill Il( A m i rl;1 11 1 1, I.W 9 6 A
251 ;t)i::.t r, ul1tnsuvr.. Vnu ., f/ t Ic ar1 j'lrt m n f,

1 , 71, i I.'r1 ko ,I Ii 1,,",, , ...P ,! .W ar I) )iiIil i
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1) v1woer o coin~sin tzents and not by engineers. Moreover,
4 nCIA rICItl eililW11. rislleits wot hi almost certalinly arise if the U nited
* St~ite~ 1 )Q~ailie INeid in a1 series of rovalty Claimls wvith indiidl.

I relig ionceri is . Accorl n Jv all carly- diiiioii was niade requir-
ii g' il intlr-.\llIVu eChACIMWIS Of tec1niCAl infiffination t:) flow

tliO~~~~~iL,~~~~iia 1ticn (i1ii(1.~Wete h iac gain secured by
thl, polic" 1%:ks lifliciclIfIv '' Cilt 10 iiake 11ip fo' file loss Of direTCt

r rrja relation'Iiip lie!c Iwecilfatilreis oni both sides of tile

I j'~o~it crvcl to eiiip)ikiZii 111e iiiil)ortaiiee Of Iliai-son on eng1iner-
ilir un11 1T 1 L(TI1 forigl oi'hei Is 11ii(I tile Ujiited States.I ~I Ii i I iLV ]!917 all official of thle N A(A, concerned over thle
a! -eneece of l aII IA1,ig fOr' pIuidiict0 IonIn t11e I OItedI Staltes, urg'ed

LM thc CI ic f s igilal Mi eer to Order aI -ron p (fc iinreers to Eu rope to
.- 1,IT HIe tiA' teSt in forniat,. ion1 a1bout taCtic '!AIrcraT-tft. The Chief Of
the S_,i~ii l Corpjs waIS natOllyIN relICtaiit. to comply since hie had
it I read , N ilxitl tile Allies to "Ciild Inissiolis to tis country for that

pii ul ar piir)o.Se, so thle proIpoal was discardedl. The foreignl
0 nn1"uMIS to tilie iii ited St ateS, hlowever., proved less helpful thanIIW8Iii1n1tOiu Were- oat Of to-UChI Wvith tile mIost rOcenlt (levelopilentS

liori the frolit. Thieir IrItoriiiuitiloll, ba~eoI chiefly onl personialt ex-
iC Irilce, \%s :LS i~ or even inoj it21 110111 Isot Of daLte. Wh en this heCainle

evRident, the Ci ef SiWna ( )licer at hiat app 1 roved at plan to send
a teciuical mlion to Luiicpe.

Altholugh thle mission was approVed onl 15 'May 19171, its ineni-
hers (did niot act uni i sail until the mi iidile of .Julie. Considering that
every (lelav at tihat time lled havoc withI the nlation's ciitire

loir-all)fo producing aircraft, the tunle bieteen the (late the
11 1S.rwn was lliii ovcL al11( its actua~l depa rturie app]ea rs uinireason-
ably lolg. Had thle lliii loii 'aiieo a1 Iiioiitl soonler, the Coiiiposit ion1
o~f t lie All iicrvice, A I I, wul d ii:iVC eenI c on letelI v diierTUilt. BV

4.arI i vjii g Ini lIitICe bef(ICG 11I I;1(1)' jfor f i lielli-
bei~ks of tilie ax jat onl in is-1011 on c ld hiave llmlde thleir tedhnical (le-
CIShIMIS ",ilckl vIII thle I]igiut of1 French aiid Bri till eXilerielice. Their,

* eICCio0IS \voi ild thlen have r'ected the( aer~il doe I 'inell of tho()Se
A arlulesratlil thinl thie policieS of' iershiiig's staff. The specula-
4tio:l is flot ;in tiit ircl.y Idle onle: tile (isinlrit ,v hetwtccii what was

acNt nail o ando wh"It illniht h1ave ben donte polilis ull the power

2k "'liv A icrift P~rodcion* I'(111I," i'~ .l I J 1 III( Of j'14. Sli,_
No. t ( [ii. llH l . s T' .Iv ti;iiv of Co. E. S. G;rr?1, Wa'r I:xpendi-

t'r~. I f(':, r;v:11_ i , G mq ( ' I Se, Serial 2, I it. 1 v. lii p.919
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of technical dlecisionls to affect dloctrine andl the influence of doc-
trifle ()It WeipoilS.

Colonel It. C. Bolling, anl officer wh-lo in private life had at one
t1i1 a'SVeWd :tS i!iealcraiislel for the 1ited States Steel Corpora-
h onl, w~as the leadeir of tile miissioni leaviii-, for Lu rope. An early

aerw i t icl ectlii'liast, lie revoorliied thle impi1 ortance of aircraft
Ill ~a rf~ rc anid hadu t akeni a lead~ing- role in organizing, the first

urn1owt Guarid Acro Coin ny inl 1915. Besides Boling, two

sclltlil ig avid tionl in thle n1avy, and two civi lianus (both froml tile
alit oliii t e iid ust iv) represrcii' tile moint of view of pi'odlc-

ion inane up1 tile total iineiiibersiip of thce Boilngr Mission, ais that
rIWip caiiic to he kinown. iery 111d ted special ists, techielitiis,

at id ilclilnic a( tccompa~iedC thle in ission to iacquirie training in
* s ,lm ruict ices 1used InI innain factuii l aingircraft anld engneis.2 5

The BOiling 'M issioni set off to Flurope armied with broad cre-
(hilt al> aulo'~, it to consider almost every 1)roh)Iein touching
atir materiel. TIe ica ii o ject ive of the mission was, however, to

se 11e n oriiiat ion ren.:trd ino, the latest dlesigns of aircraft, which
could~~~~ 1 epsda h bssfr 1 roduction in the U~nited States.

T-,.,,t liow vd -tie tie ilsonsdirectives were ap)pears inI the follow-
nig. cale senit liy the Chief Signal,1 Officer to Colonel Bollil'i "O wole

]I ith after the icron p sailed froiii the United States: "Informn us
to [JS rid tlu ers aipaisand engines Ive shudconcen-

rate on.... . .X Wnt to know applroxuiiately type airplanes which
Awill lbe wantcl eighdt, aind twelve nn1oiiths from now.'',21 ' Messages,

Ih is this certainly addled niotlhini to the scope of the mission.
Neiher (lit they clarify its obhjectives. They mierely uncoveredl
tic con flusion1 'Ill laIck Of aj prciation of the nature of the prob-I him lie v iiii i iltary circles inl Washington. Moreover, thle

e >ac t 1uiC O (i Ci inn rCA t i i be twceni the authority of thle Boiling

21. Mc'nri. Ca , pt. .1. L.. 11nrridstiv, Chief, lust. Sect. A.S., 3 June 1919, NA, TIAPA Nl,. 111it. lox i, A '.XS., 'raining; and S%\cctser, The A merican Alir Servre,
I . (,.,Grrell, w;ritinig 213 \rvrrs aft erwa1rd, put' the rinuber in the mission at 12;

1!I r-!ri% cnidrrjrd somei of tire hteimnicianis as menmbers. See E. S. Giorreil, Time
"(~ J mmiirq em's le iWr Af ronarimlr Pfort (Northieid, V't., Norwic'h

Virrritv 1111), p. :. At tihe tirne if tine wiissioins.1 (Iciarture for Europe, Btollinug
-i h i mj,)r. Jim, tar other armrrrnieriers, E. S. Gorrrell arid V. E. Clark, were

-11 c .;,t lip' skoh- ireitiv Borlling arnd Grirrell weere pronmoted to fuil colonels, and
1 i n .- :tr aljerrtc,irint isrorriw. Bolting, as the hread oif tire inission, carried

2 ~ii brt or, ;irr~wr andl oz a civilianr. sir the queistioin of rank wats probabmly
P It : :.;! vmc it, his eiti;i~rm Where e.'iort rank at a given time 1. 11rn-

1J, -fM r.~iinrk kS vittl.
I 1, 'mi 1. c.0de S'lri,'r to Bling, 17 luv 1917, NA, BAPXl Ilist. Box 20,

-21 V p- r, v vil
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!'l*1wI ii M1 lte :iu t iii;t N. of t tlices In tilec Air Selrvice0. EF, re-
iiIIIii dou(hlilt. I ihhiil". lijtis %ele supposed to be "'tech-

ja~cl!.' lout it ,oaii Ile Il111 Iiarellt that liiither tchical nor en-

'K:. I*j~ iliCi.ii 01111(1~d be1 iiiade Witlimit -eft-iiciice to tactics or

W111 (hriiin oniiriiiois!,v inceased tile difliculties of the

a ~ 1~-~' r"thi-.ioF.1i-t, t1he Ilflss~iiii hadIll uicd fromIi the UnitedI
-f:(- hitl-ci tIe (;etweial SIt all 1 jioveil tite proii)-lJi for avilt-

I te. h;Ii i 111 h\- tlii .Joilt .\I'lliV-Na v YieelirieAi Board. Sinice i

iti, hwli-dee time of)t nii ie ir cnvie bu ~no' et tile

4,- nuk cmtk1 o4 11iiitiitli t- ~l Nktip h ani ile fun' ic

tj !, tlll i~it'1 it( do il Ili ii of i it A lit Sciilicei o allg l t tife
1 11sf~t ; N Ith if le af"tier th ley .-allei1. of the lc SC oi l ile

ledl- tI* itiin :ilt i:il i. the \hhe.tlniits aftor nehrch

te- ;Ijt to ; tie ite t)I~'ta t c.i thev hiasidi III th S~iz- econd Pil aceili

CwV~e i lw eiieh alit ithed the'Auiuat i t au~c\C ate ilt or
tilc () ,iai- tiii1i', th l"Iuivci I1ol :vIn ( ti riote dote oe

ifi\ ihited stti ti ttebI for2: anJniejtebtrih
4n 11t:1c i iutll o.tiicnt.i'"e to : _",III ,-i, .\t - wre III it sti lIitoal

hij1iim ofi -tl,en' FWte hi I l thei li I rtiii. d 1 sifudllrun

I ~eu~:: liii] -ce -iut(thi ioiitr' tu61-Cmp rciiiiinitr the uilityc

l i'' 1w I; i 1)f tIY i £cto~lli toile :1 I ll riinil(' ide bii u~ r ti)

Vrc1 i 'cl (del- ;I t a i t (tlol h tu~tne wit II \ t le I II(. fl tuile 1 71, (

:Alt hii'i her tihei \%auivi the Bi tidite Kii~d 5 xai ol III rantce

If fe I . i. I ' l "m XLI.liel tA 1XXXVI h irgii. I cd a p. is. ltito
m-- 1' ic W tudr ls(t oi, vu' t llh is e c-iS rD l'.

I'' I CIIfIIItIc p lttof\l w o h , lid f r c ,o
.9 -oI)I) IoII f,1.1, kS t \m ld h c o lp ilu il

II flt p I ( f tl ' , c ~ c -: *I- w t ~ " o ll 11

:lt-,IlJ HII *T 1WI l leU iedK'-d m \Il oct o.

27 I1:I: A r n m ia *,1T~ -- T. t k ;~d r , m01dia c n ic



O1il1v Inte(rested III tile nm'x'i1)jltivs if strategic b)ombI)Ng', whl
ok, thc 8' 11 I liL Ji'iiilrrix 11 Ini I,4)i11i1 thle Briti.,il Iliml been till-

I ti ~u~tt 14 1114 1,0111'.'11 for li il-.'cale strategic iiollbartI-

T I Of I to tlr In I IIlt. c Fre', Ith (Irtilut ncltolled II as tla

q li t hlth 1hc lit' liuij ill i k of4) tile ariiii and iull)!i of a si ratcgie

(Q i. &:iI4:'a i ,tS cli il Siivuitct i iii', itioli Ilave iieei (Its-

c ,r 'il HI In dict iii ()ticrdialI cille the xv c1licef taiao

I 1, 1 i l' 0 ' t Iii u L 11)' II ' 0 w ) 0it1 nu442 il tint 1iiiii i S tbo

I ft till it . 1 (C Of til I t 1nit a ' iiiCi Ilit a bai aft'isain.
lii 1,~4 ti ' IIIhi , Mi"arilicl Hi,.ittUI ill" tie lle f 11101

t It l i~tll~t~ l L44ia l 'l iii ii1'11IL'CIt SI'Cl' IIMt ~I el i e -e

11ii: l iii' I iiiil t 11 1 1C , '01 1 1 (1t1t disir ii('ia e L abI t I \si i c1(iiigtb

01 ~~~~riilujr1'1 111 \kt.i tI t1)CiI dtyadlit' i htwoivAtt the lt1 taias

Iitu4 4  A I tiiiougllhl d li , ilitt'(l i s !25 Jtlttie jtate Oli holl r ill I

L'w I [l I o t 11) 1111 I i t xvii( s iiuit 11K 11 IIOV afVter tile '1 ir tfiv o ttjhels

- II. A. St 4. 1:nclp-,I 0( Ir/U (1:u il-Il,(if, tat 'rlii l( I'~ Should5

I' I 1', 1 It , V I II1,'.111 IX l I I I 1!. V Ili\ " tcd l iil l, Arlic 1ili1(I

411 ! '4. l 10 Il' i ii. u 'II \\. 11t (~ l 'I-n ITI t At 'I44111 . huts, 'Ih

cl! 1 ' I ' N. .-I 44 . PiA t .;0 \ , l' IMIII. 1N -i t ;'I ll, ;11i Iil4irzic

'T4tIi.ft1 - \C I W It I I(Ii''' f G 'I l;I I'T 1 111"

ti ,C t t o il ij, Il p-pa c : ahcto W sh4.t l

Ch c ii l ' ".4 e a ltles e ifCf1'W f;j T It tI~_1,d CISI

fw- pr~dlictioll Ill flic I 'lilt( , -tlc . I4ls lS mpe f e c

;iI c ;1t ecttd \ Ir dI .. tI tu C~i11 -. 11) 1 . 1C-I W A t~ l



h~ad passed thait tile Initial selection Of desits NI) maeAPN nje

tailed pla tnning foi- product ion couild hegini.''
The formal report of the Boiling MilssiOnl rep~resented .something

of a middle counc~ between the eXtr'eiC viewVs Of tile ex Iotienlts of
it tgi, I oiladillent onl the onec k ando and the advocates of army

copc, tliiortactical atviatio o tieotherI. Although tie ii17ce
fisBlil-hadl riceivked (I'd ire e1-c'en 1

shill to Ioiiiiiil1ate (II)trific,' it was lplohliVjiCiill that the

I-CI Irt Ot' thle IIoi jI ShiOilid iV lve t least, Implic'it cI)IisideirltiOii

Of prfci~S llie lolhing(, repoIrt laIII d own it attern for iiioiiuc-
tuoll fiurt, trutuuiinL air~craft ; sOOld aircraft for tise "strictly ill

4 (hia~t ot with1 tlit 0 lr:tt loll 0of A inerIitaui fo'Cs in t Ie field''
aald at tliu CAtcL ,OYY1) hICI h 1 1)Ah ill tile Wor-ds Of tile repor't itself.

Afiter ti le-;( fll>,t twNo conl lert ions collies tile Amlericliil
pi~otr'lj O ljt' jlii ol1 11tn ito thle fit]I neXt, Nyear1 ajir forc-es i
cxcces of' the tactical reqI i Ieii Iso t ryInlai.

v ~It is;-1 i:Itl desired that the I ilied States sli:1ll (10 tis.
* ~IISuchair fore should11( con~ist ot' fi-Piin airplanes and1(

ThCI 1 )it, aIs (littft~id, Csta1hlishied ;L ti1CiI rlediule for productin
In lie I liitet st at s, t hi ni-plac e in t ion of the strategi.c force
was appjarmtly taken to mewan that it was third Ii orI o eatiVe
iliirt ~wfe As a colseIiuenle Of this ineputlto ivhi ds dlid
110f trea:t IboTber(s ZIS a1 l):1t of thle iiii1cin-iite Immritifacturinii, pr'o
!,r:uii, andl thle comipositiloul of the Air. Service w\ithl the ALL' inl
FIllhce Nk1t mdifijedl accordilll. .~8

Briti'li exprriic, hea~lt ouied above, 11ail Jt'CatdV ,Llj)1lI1d ann1Iple
ovd nt s thev vital iiiiloeilice of the achiuevc'.iilkt or fiiltiies of

proalict >a1 inl slitipiog air. doctri-ic. The ienohlers of the B0ohhini(
MI- I M 11We re 1) oh~t Idx un1aware that thle ordl ot priorities inferred

f roiii thi rec 1 -portil wuld hav a1,V pr1 of Oi illifluec I] lip11jou th liI -tori -
cal evo!kutionl of aeriatl thoct inle. The oplnions, of tile inldividlual

".1iriWhat, No Aii-rjio.- So aik, G ,I-ol tvi-ti mi., Oilt( akoIv(', 1).

4o o Ii 0ll ~ th V lvid 'I l xtot t" it (..S. it tilt- vlll Isf Jil 191M7.

P;I p til t ocidc i V pt.;t, d. Sv 1 II C. E. I 1O;:i ilw i tthe A t tm tOII

r! i" t ilI " lIlili , -, 1";h I ~o 11 ttojos ccl -tt v.:,; N% lill- reliriiltII d l tile
:i- i t i -t .i vi. Ii i i er.i 11 t c iioi. t hi A kv alols i ro ill r t11ilimoth' In-

1 .. ht .ilo , ' No. IS .il Oct. 1911S, 715 IT.
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memblers of the mission, expressed in corresp~ondenrce apart from
the formal report, show that they had at stronger appreciation of
the strategic role of air p~ower than their report would suggest.

Sp~ecifically, Colonel Boiling wrote of hi]- conviction that both tile
IFreitclr and tire British had overem phasized fighters ait thle expez-:e
of blmliers. ByN colit rod I talian cx perierre gave stalitial Proof

of thle pr)ofitable resul ts to ble derivvd from it strategic bomibin

lit the brief tinie avalable the Boilinig Mission had not tried to
tvalii~tte all tiS factors C Iw eii o igitil e stucces's oif Italian on

hi)lIdllIerIt: tilie iil)SCI1(e of elicit i e ALust flail op1)ositiol its One01

-ij o(ljl(ci iir at la-re irum1ie (If bombers another. Whatever thre
factors mray have beien, thle scop e of Italian bomlbing, Operations
lritp)Iwtsed tile illerbers of tile lilis'iol1. Tli(25 opierations~ along with

j ~tl I o,0pin ios of tile Brnt i.li Air Board and the French General
St:J CIl ili i ed to m(ll( tree10olone Boll iog to favor bonrh'ing air

J (lo ft ovr le other functional tN lies. Sometimre after thre report
fl-1 In tilie li rssiori had( gonle to Washiri (don, Colonel BiLling wrote

t' tC m1an rcst olisible foi. aircraft produIction in the United States:
I-1 ca iot st rollglv enroiirzlr express mly Concurrence inl your View
'1 1! .. our -reat effo~rt should ble directed toward an enormous

iit vproduct ion (If boinbin ig achiines both for day and

I ii41 T.' llis viev. oif air 1P0%-Cr WitS Certainrly at great dleal strongrer
L~ll lii cx res~c in tie foriial rep)ort Of tile Bolling Msin

ii redcilce toI thre tirought that tire members of the mission
dlid niot iirtenrlI to gilve lowest priority to the indeperndenrt bombing

re.But te Ian-a, of, the reor certainly seem to favr

tie opposito view when it says that tile bombing units wouldl be
4 f ,riiied froiri "forces in excess of the tactical requirements" of

tegrouind armnies. Productioi had already been delayed five
ij(ontiis, wle xx Nait'ing for a d. sio regrarding types. It must

1,)! hing force would suffer at critical delay If it also iadl to wait

unt il tire reqjui reiirents for tire groundl forces could be met.
Ill view% of tile relleraliv u1ircrystallizeil state of air doctrine iii

tire Uited States except Insofar as a policy bad been read into
ltitjot's rIlessa-Ige. at la-re elenien t of responsibilitY for- the formula-

tori of doct ririe appears to fall upon tire Bollinrg AMission. The
i 1ii s (If thle mission wer r sposble not only for thertd ia
(Ilciois buit for- their decisions onl aerial doctrine at' well, even if

'2. Bolliug to Cuffin, 15 Oct. 1911, cited above, p. 55 n. 28.
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tlItter were implicit, incjidental, or unintentional. Nonetheless,
iii a ia 11-CsImient of the mission it shlid be noted that

~ ~vt t v>of the Allied arnie-i and of General Persihing's
'f : :Lt II ii wth thle Bolni ha-ron p onl the deliberations leading to

Ct Iutt (f tylie cal1cd to W\asbiiintori, The fImiin's interimi
I tli wt' te coi-l-.ponvi(ice of indlividuial memb ers give evi-

liii~ ~ ~ ~~~e 1)nol whe itiilil(Civ the 1lre.elic( of stair

17!"l-)f w Ali'; iri o tle ijtjIi Tie leat ii al woihlhichiv

ii ~ ~ ~ -I)I( (lXinjl;iiit )~ItIIt() t (iterrleftl'c w iti the im liiteri-

Ox-er 'oethe -t of al i n the c hes hr

,,lI to iv le'/ th o rilicO tohre ainscidt he iil' enemy ci
ii Ii(~t' ( O f111((et ((ICCI IL K tI II IT tC ro rtU~lI.

Iii~~~ t1HI li i4 I hesilsqlii I hoi fiter e i~ the sttegic ai

I. .. it li(P leaoi as 'ilig Ic th e a 4Who t oilese thNlis ofi e ll .
4-I' -Fill HikrarI IeIeiiteit ive of the Briti'hAl Pilu ri. IeI comrnude

(!4.t"' ( o r lolvll i wi eniph t i e ol a rolll', tieIAn d

:I t a il to th"'[11e ftro ' il , li e gore.t e

61?II- (i ll lo tl-ec t "01 S ~V ~ rO s r a

4o!:1a i l ihca ltol ndh ila dlu ta ito .IeIe
I Ivc I Ilitt t Irc -4,Itf ro -C-; k1 1 1O l -C IIC )Ta tI0 1

).'l. ~ ~ I .4 1:1 Y 1 1ICr t tI)" O IliLIl o1). F dIt0r ,tIl
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the number of 1)01 nlmr, lilichincs, pro~perly 1p roteCte(1 froml lit-

tack of eemy' inadclIiis, the shorter will be the dlurationt of thle

Wa F '' 3:t

Ini thle absence of an arbitrary, (IrIective from IN\asiington, tile
Boft l 41 iss, sh ~i ~iCo es iet lape alir (loctrille by thleI
niatuare of It terliiital tht'sioIts and il e emp1 hasis of the imiplica

tios orpo ic nluidedt III its rpts to the U nitedl States. Never-

~~ th dIs", despiate tile app~arent at temp ts of inIiv idual mlembl~ers
Nit 11a t in.' iii i'si In to influec tile 'oncep21t of the role of I li( aetiiil
weCtl~l i o forili a atel III tile Un itcl States, theire appears to have

. becin lit tlev 'lril' lit tile c'omipositioni ot tile Air Service formially
V apprj c .I44l(4 Il44 therc Stall, lin '1111 1917.

'IL~Th witof' the foirmatl Boiiiig recpor't withi its coril-leets
Ivtie ttil'f ilt AEl. as Collit raust ed to tile initerim reports and1(

inll; M V ;ti'iiiin ,toII to atccep' t tile to iijo .,Ito ii of' the force

hI 1111 tell hN tin' )(oit AriiiN-NavNv 'l'ehiiical Board ats esseit-

1 0i1!1() t ile of lie!' Ilaid, it itlvcalvwllb htoc

* $ a Nerial dJoI1 lint \%;L fl'I)IIIl:tt'd, 11lbeit 1). iniphAICaioli. CO('tT'IIl-
I ' li',1'i iO IC h hn'eT' Illailad 14)1' the Air. ServiCe of

the( AF F(' (,Ihli in t il Sig iati 'ol'ps \it) r1IoIII iliti to m1ake ally
(l'l" IClhlt'- ~(Ihhi tlni i foriia Io fi'omi abr'oadh. Once pro-

11:0Ii t kvl a w lL,'Ilt. i'a-tic al teratilonls in policy would 111c:(n fuir-

V I !'1011 deCLa -. .11 M 12 ill pr''' '''tilli. a DeW 11011'll to the

lil II l'vii'la hre as ,olc ai-l ~\t~i~~tihatrii the

Them I'W11witll Ioia hlad(I arcitimt'kle oppor'tiluillv to .liaiec the
'Intcit of and1( L4iVc (hjt('('tioni to thle tloctIine of all. pIiwr InI tile

"jI;d' tVJc's Ito j''hf :1crL t I' 1 ;t'Ilhtill ill file Uitet' States. Th1e

-I14 \!, V , ri / .A ik, 11"t. .. \1 I Pi;,) NA, \% \I ()'gII. 11c'41r1Is, -\S.

I 1I1- d ,11\ G a ,1% t.,t ~t(j ! !1 ~ ;t il-B i i,1i
(1 1 " !!CId : -tI t k ,11 11 lt l i~ i, ,j t p . t-l h

A, f 91,,i; Iidi~gh, ,%i , o t S c ho v 1. 2.t.n
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land, the DI--4, as the best aircraft for observation and day-

bllrbing" aVailable for' quLantity' prIoduction Lias fighters they chose
tile British Bristol and the French SPAl), and tile Italian Caproni

*was singled out to serve ats a lograg iglit-bonhler.8 4

Since there is no question of the integrity of the individuals in-
volvedI, it mnay reasonably le assumed that they based their selec-

-tionls of air-craft oil tile best available technical and~ tactical dlata.

will he shown in a subsequent chapter. But inl this instance the

decision to rely uponl the British for thInree of thle miajor types is
attributable to several factors extriiiie)u1 to effectivenless inl cornl-
hat or technical coiside ratiloiis. WXhern tine Boiling Mission arrived

ilLondon, thle whole queIst ion Of prIopieItary'N Inteirests was at fever

pitch. Allied mranu facturers' agrents hall offered to license idi-
dualM conlcernIS Ill thle 1United Stattes at substan1tial fees. Th~le W~ar

Deprtmntas the uilt ima te purchaser decided to (lens' all such.

2lenatmersitol as thle Boiling negotiatons beoan, thle British

stance: we shall talk producL(t[l IionVw; let r'oval i wait unt il after
file wr.TneFrenchn, oilth oh r d, insisted onl working out

Whleth uest ion ofV~atc )-b~1NCJt-bt( 'S I tirig
to the inissnunls decisionl, thr eesome le", tang"ible Influences.
Accord ingr to tile testjiinojln yOf onle riilijtjarvN obs;lerve -oiuiniciitin
onl cOridit ions iii France im medlia Ieiv follow i rg thle Boll~o Iirg Iis-
noli's rep~ort, aircraft production was "te ri I) . 1lmrlied' i-*

ficers fr-om the U nited States were reported as lbel jeving-, possibly
C11-rOtI0eouSlV, that S0111W individlk noanLIUfac1Ltui'ers C\eCIsed SO 1111c11
political piower inl the( Chambher of D~eputies that they could defter-
mi rueC tile select ion of ai rcra ft for thle Frecnch arlirY. This lack of
-ogrip at tile? top", which was expeul (hurrOInr the laltter' 1 o't

o117ill i1dle air-craft factorIts or, even wNoime, ill pr)(lrctiori
of o)hoocte t vs, riuib.t hre taken 11itioruiea CIS ion 00 wN\11 wC]ihnirig1

6 AL~:4 'It imn ofC. E. S. (Gornc11, Il'r Iaunir Iuu Ioj~ 66iini (u1 ',g.
I se , ' Svrial 2, 111. 6i, t.%ug. 1919, pp. 211 ft.; (mrrsl, 71he .11-t,r j ,f In rirds
Worb11 rar HilltalEJ~/. e S\%vvt ,r, 7h,. Areri-ufl Air S rvje, . p. 11.27t )1 uipI!,e rchioois'af tiii I ritrr Stater. 11-1 ILw AlliedI irrft h;n, 'lc

rfiled to j x il i ii ,ince thli, wotil( h oc Iwci aro11'ct ill on1 \irreiI

"iuis.See Daviid I.Io %I ( erpg, , Il'0 (6 o1 Bfoi MC

19: ;7 ee ,rr! 7. 151J. p 2 1 i r,(' e a t) , 2) Oct IN ,1..3 2
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tile elements involved in tile (leisions of the Boiling group.-6

The reports of tile Bollin. Mission did not elaborate or explain
ill detail all the elements contributing to the decisions on design.
There was little tinc for explanations. Only 35 days elapsed be-
tweeti the diy the mission reached England and the date of the final
report. During that period, members of the mission visited fac-
turies. conferred with military leaders, and studied sample aircraft
in three different nations. When the decisions of the meeting in
Julyv finally were made, the mission had completed its assignment.It, iicnljers did not return directly to the United States, but ap-

plihc themiSelves individually to some of the many other tasks which
-k (cc e\ erywhere crying to be done in prepa'ation for the arrival of
the reat hordes of soldiers from across the Atlantic.3 7

., ()tlcials in the nlited States generally assumed that the report
l ...rueved front the Boiling Mission would unleash the productive
c:i tcity of the nation to create aerial flotillas capable of sweeping
the (Germams from the skies. But during the spring and summer

(f 117 the military authorities directed no effort toward establish-
's i~ll.r :ti eflective organization to continue making the decisions

ia.c1111 bY the Bollin Mission. Here is evidence of their failure to
,Lpreci'ate at that time the dyiiainic nature of aircraft design.
I.czMeing (lesioni at one point for any prolonged length of time
.. ,ld reli," in producing obsolete aircraft, a liability in combat.
Wli the Boiling decisions were made this was not fully under-
st ',))! if, as is doubtful, it was recognized at all. The realities of
,,)111 at were to drive the point home all too clearly.

.\t tile cld of July the Boiling Mission with the unanimous vote
of all the Allies selected the French SPAI) as one of the two best
ivaialllle fighters in Europe. During the second battle of Verdun

' j in A\grust 1917, enemy innovations made the SPAD obsolete. Be-
C of delays on the part of the French authorities, the sample

";l.\I) which the Bolllinfg Mission had ordered as the starting point
t, f,,r f o, production of fighters in the United States had not left
F rance at tihe time it blecallie obsolete. :" And this instance was by
11il a ums an iidated one. Less than 48 hours after the Dutch air-

:,.;. 'Idncript o f tedtinonv, Col. S. 1). Waldn before special meeting of the Air-
,' ,ft Iltrd, l"b. 191s, N A, IAP Executive Office Files, Box 65, 331.8 Aircraft
1;., , h. ie II\1' lFceliltive O lfe Files are hereafter cited as BAP Exec.

:;7. '1 he 11,,,lin Nli-,iun formallv dissolved :1 July 1911, and the tuie rs worked

:.t, nl thcrtriftr. 'l hlingiuage of one report mnade on 4 Sept. 1917 does
i':. i . t",'. ,.r, thtt it was c'mlihcd b more than one m'her. Sce NA, BAII
I P \ 21, 152.1 (i r,,i ]li-try.

r ; rri l t, .\irVl: ast NoSe, als Co(,py, C,;1. S. I). Wadhn to 'Maj.
It. S. Marti.:, .5 Se t. 1917, NA, BAl' llist. Box 25, 152.1 Sl.A ) file.

. -- -7 7.
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(ra"ft higerAnthony Fokker first stNV thle prflinlciple of propeller
de'fleCt0r ula tes Oil a1 capt ured F'rechl aircraft, lie worked out
li i, su b'.equtit ly famiouis synelroiOuS ItItelri 1-1 ter-g eal- folr fir-izv
ltftirt ul l tlirtoll'ita )il' jIC' art.. Wh~Iile It IS oI)ViOuS thlat

iIs 4 ICN:11-t ITqu IreIId Soft CW ;it i1101re ti I ie to IpMut I I to IprOdu Ict toll

tIAgf)C l( ICilt;1Y h iila ino ra i flux I(lieito

Of~~~o weekscsi d'*''I t ad facto if)Inntis

III 1111 aff Ill ft Bota ll(-g iFrinch alei Biti sh
hnd d wrote. :11ltle whol cth~e I 'lie it' l their itaton may

liv. ari witledIl licitei'eaint 1) cpalem ol bhn'e
hom i li ro ucl aswd'tatoiVoi llciI id l

cm 'l Ot ](It, ll] i hil i t i )1 ., iii hou s ii f d its Toild tol oame
t~ill i I ' fli Lef 'd Shacsii fillt Oitl (Ick vs f llt wa s and enw so m ents

IIC S ADitIIZit IiV ICI l ('010tie i n s 1.(l nk o 01' mind thel lie( Subv)-

coliti \T. t, -Te iloli lccom l io of tue:f ile airm siiai~ 1 11tJJ(?
\t, til 'lk--lel allirK li 4!-littlt iidecitouat of cli-r

"Vl'l fl li i m c wt (ll, origII, es ill .lei.r . t the l fro t. ceorel

'LT iiI I orga1rulain of) ciier~ut 'liire*rin, !)t fed olofer-

II

V11-gIlliis E_ Cl.,rk, o e llfthel tw f ic o
11:11 II 1 .cul. .1>(g . i'm .1 B l(il" thu aI'rt Sw tile onstn and-

I I I h
Y0 IC G I II1011-,IC l;LL ~t( 1l~ tin I I

I-TC;lLA il( IC d il' tS t(11 :1,Cli~'tof tl
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C'olonel Clark saw the prolemn as a select ion of tv pes to Ile fol-
lowed by' production. H is recoi I iticvildt 1015 its to the mietihod of
ruakimg thIis selectionl eorilirrin tire sis picion that ill Ill., concep~tion
of thle problem hie visualized tile chomice as a si ngle act raithrer than
t le fir I t of at loll seriles of decisionls, ilelch(ohiccumlilig1" a Ch:lhl-e InI

rel. 1 imilel for mnakiniLr decliis as to tvjie of aircraft should ill-
(hide, (oloriel (Clark blievedl, ind(ividual" represenitIng. at varietyv of

Ipiuts 01 VIII inucll ic iil u, iihiec-ttiiils ill coiihiat, hILaillteniallce

is alt the Icontf, Ie- ilgn of aircraftt, elligrrierilan Itilniinirfacti truinI.
'Ilus tt ttitle showcel that ('olorel Claruk exirecu decisionis to ble
rurule Iriinitonuatonill Isc Oil a Wide Yange of , ilCi ic, bult

th Ill o at ion was to collic front thle iast expertietnce of thre mienl
nkj~ the (lCC1i101iS rathler Ihl florn1 MIy ('00ti111iinig sNys'temI for

I C () 1' 1iC V ;iCCkIl IIIatit()ih of dalta.
Sih,( juiclit evenits Niere to demonstrate the ftitlitY of relyingf

iipir ejaiunie' rther thanl (0IitiiltiiilV atcculiiiilatiiig" da~ta

fJl11Il (%,I e l iitcr asL: a is fI' decrioSMS COmiccrlIijlir~ (i'e lye

* II li dV ,1_iIot ar uCri ft. At I leetil of 19171 thiere were few% ill author-

upleavill" behinrd it nio mlore thatri a rudimnrtatry or-alnizationl
ti) I rfI i-i the irlict ion of L4:tliel-rn, iniformation (abotit eniemyi
d ,ii Iu(qIlt-,1c% hew ttcal ithihlicittioiis. prolheis of mnaintenanice,

- I At' ex~ loi at i n of, advances insciencee and capabilities of
p! lwt lil) tIle leisos(nitial selectlonl

(, lww types. lilt 1 f;licto o chle Ilesigni, imodificationis, and
(rilatter-1). lIIiriri' tile reI-Cltiriilr 111011thi of tile Wa thiee

CllI*C lol Iritea.1inrhY cjlar c~ichtiuof tire sittIa-
tGin ftiiii. As the problem found dLefiniit ion, orginizations were

*1 lii IT 1,4lii,-ti1  tio iuiect tle riecil.
1 '1 a c ~i iiig ofwarfonmd tile IUniteid States lc ill i two ele-

fill;If v-(imit iaili toh e slivec's fid expiliitationi of the aerial weaponl
Adw diet 1 mir or teiweilt of th ii~ouepce fthe uieiiat Aveaptl)O
;ill ai knI kc :' -c wli of thet specific tv es1of aircera ft reIqiirIed to iiiiple

li lit that~ muliii. For irooi or Ill, a doctrinle was formnulatedI from

o th, 1:i-iliterrtation of ljlot's cable and the (uhiter dilieturn ofJ t II~t~jiigreports. BY the Crud iof 917 the necessary (lecidorus as
tcu 11 hail ln riile. arid rrililiifacturers ill the t nute(i States

M*01- 4r:1.,-Ciir~Ja~s ot 1-i hi arY phluirnrg for large--scale pro-

A\t the endi o)f 19 17 thle liritlderi of irrass-prodic;Irig aircraftI i. i* il f" ria huuv een l 1f m astered. Actually tile obstacles to

* 1
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productio were )nv egininfg to appear. Desig-n of aircraft was

riot only Unstable hut far less static than thle design of any other
weapon nilitr mcihdee ore enicouniteredl. Only slowly did
the officials responsible for manufacturing aircraft in the United
States come to recognize that the (iuam~ic liature of design1 ill tile
field of aeronautics Imposed ii riusual dhifficul ties onl prodluction. To0
over-come these olbstacles would require an organ izat ion to assemible
in folinationl and anl org-anization to make (decisions. Un til these
olran izat ions could be con t Ii 'ed, Geiiei'al IPershl n 's arm ies
inare~l Nedithout adequate air cover, an(l no Americanl bonlibers

x threatened German industries.

.E



Chapter IV. Organ ization for Decision

Nr iit' rmivri-NG front the opposing air forces stru ggling for
MuItilouutcy, itroduced inniovations almiost daily. Some, like the

Fokl-r viicroinif, (eal,, resultedI in revolutionary changes.
I uhrs nluerely increascd tilc margin of performance, giving one

-ItJL'or ano1thler the advanitage in speed, rate of climb, ceiling, range,
[' x-ld or some other such performance ch, r cteristic. The

a'Coil rSe of technologiceal advance was never it straight line; thle
proccu'5 was at colit iial seriCs, of trials anid errors. When one side

* * a 'IJea rd oil tilie fronit with an1 aircraft of sli erior characteristics,El t!Ie oIT herha to dIC% i"V (leSINi chaniges ini hoth I x istiiig jproduictioil
lmodl' and ex pt-rillilltal aircra ft for effective countermeasuires.

E'ach changqe iii desligii involved a deci~sion. Each decisioni, based
onl the best ifo atonavailable, was it gamble that the design or4 alterat ioll Selectedl wotild prove to be one which, in happy conjune-

U ii)I1 with offher such selections, would yield an aircraft superior to
t11LA of tile Clerilv.

a '1The 11,ency charged with making decisions regarding design

anld miodlict ionl of air- weapons during World War I was certain to
(~'1*N 'IP a1 V heavyhuc of responsibility for the suiccess or failure
of air-craft at th font. And no matter whlat form this agency might

1lls.'tllc to ciistire thue production of suiperior aircraft wvould require
an: ll1i1 ati1 inwclianisif skill fully ' vevised to p)erform a corn-

)lXSerIC.- of di tl'eritiatCed funlction1s. Milrmn 1917 and 1918 such
a dt(Cliiiu- Inakiu orgamiiat ion did evolve. But, in order to under-
statid~ tile evoluition of this organization, a general knowledgre of

* tHie over-all adiliinitrIalive structure for- aviation in the United
Staes isiuiptsbe;and before any further attempt is made to
arI.t ly/c t I e (leclsin-niiakMi rig proleim it is niecessary to digress

'MIKINwiuat to review t he wartlime relationship) between the Signal
Cori,, suiu several idepleen~t governmental agencies directing

tlic produict lonl of aircraft.
0 Wheni the Uritedl States eniteredl the war in Eulrope, two factors

(1)1 pl iatel1 the problemi of developing a force for aerial combat.
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Firtti exstngorani/.u ionl %itlliii tile Signal Corps %%aIs fur

tlm Smlli and iI ilpeiiceIi to Ci O~e %%ithl tile many difficultieVS lidl-
ivilk. ('01 ioriting it ; u(1 stil'))! I idept e n eilit "IL."'l~cies (lt si(I tile

COrlp %%cre il elldj pcerforill Ill( sni oftm u ito~ns In lvdi
01'i.us flrti the outireak of war the Si!,riltl (Corps faced

flo on . ast,111.eiiyi"Ilolh iluil (Il exipailNlmlu t also the liieessitv
:ieeptii~re~~lusiiiilx'for the aetivitie; ofIt ligiles r~hi~

it hid littlu orY lilt cnol.4. All appreciatiml dt tills Situation goes
.tw% to d ex plairlil) , if' 1ot, exCuill, flit( falilure" WhiCh hhighIted

* ~Ht, a% :Iita ul 1'JI'Igrinl tiillwi~ilolit the i.

()1, 1917 cmio itcd4i a fki% le ('tit 111)iltx Iiitl)tV Ill tilie fieIld, and a

ill'V rI1;II~ I (1it I aff of hli r te tl Ill I hl o ll. ipniii till

ete~iV -,e11. I it w c h t lii'ilisiiiY Iii l itdll~ oiii aw in ti l t eo
-whul~~ilc 'ttileui p h -s -t pl illli fl.tlfe, thereon-

1' 1! ut ttlilil'., itt l 'a, \tu it iutoi il the 1
1)11Wa (Ill d t l f ti(4 iiy 6t it 1." Il t~~ipltu ttt- i l cl N .(AiYp It th ltt l ofi

tti'ItIri Were Ithiei I ~ (14 ailul au t Ia I x f M iti tiNat(ioI

* X~~~~iien~ WI r illillhyI()[t. Acoirals IC li N A A siwt o~

ii Itt tl tiuttiv Mi littl ii ll tzittims foIl pha il t a frm ar-
(It acrk huieit aiitit I( iir to use ati aIlt for ng ofia
It ie vtt o i ht i ' l i -ol ill , tNiACeiAemlsiv 6Ave l te S igiial

t1:1 t it le'f ii i or It o e sIfillf oe' h-i it va-eurtiiilltw part~licipao
thusuielui Nut jiiutittthcd' llli tve ofii ith NC siiohh~h owie Com

aitl rl- '1 1C to( Use- h'ISl . tMI' o l u ) 1ie ILL

I e Itihiii tI .oit (it v1I-c cIm Ieo i 1fite xeC. cii itiS I es1 - 1)v t ile Si ('ipsY

C( r ra \ .I (' t t I , I c (t1 . ( IiicIt~ Wil WC Ie llV~pool l il asla
iv l~ di uN ano rrni; I'm .11 i'1i N-c 18pe ,lit Ilncrllie . La d bea,

I 1;ti I TI o ic 'A % a c -;I I IY .'t)si It *', i l to to one h',it t'e

0!, Arm \ . \rl P*( t a ,\ 9 6 .'I rh ,
Ann~L* bii i ,mo. .f.-fo
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Soon after the declaration of war the rather informal activities,
f' the NACA inl planning foir production wecre sul)emlented b it

Si iii leW1at more formi al bunt noneth eless "avisory" 10 rr oll p. In May
1 917 the Natijonal D)efenise (ioui jicil, itself fin advisory orgalnuza-
t i , est ab 1ished an A ircra ft P rodu ctio ollard chiarged with co-
ord inat iii £ the designis for aiv II illi] ii1v v ai rcraft aind eninies
1n mddit ion to (ooperaii 1ith t 1 MiiliNr ser'Vices to remedy

(ii 1cthi je inl pIroduct ion. The Airicriaft Produc htiion Board, led by
11. EK. Collin, all execuitive f1(110 thle atitoiiiotiNe iidlistr-V, p)icked ''Ii
Mi are tilie NACA gr-oup left off Ii an cflort to irat ioniz~ e the Jprol)-
41111 Of aircraft. product ion. Thle hoarlik thIA ru

11(4Tr it, wa- s Stlt11eCd Withi Civliaii wio, loll iiil t io I tative chanl-
11l of coni~nnand to tine, Sligma C'orps Illy throughl tile SecretaryN of

'The Ai rcra ft Produlct ion Boalrdl recoilmiel thlat eflicjn'ni t ass-

pnriillt loil (If air-craft would require stniliih/atioi(I wiherever pos-
Ai*'t

h~e Stliar-~iioninplid l-l).atriiieilct L etwei tile armny

I'di tilte niavy a.,, to tile type oC(f aircraft to lhe prodiced. Thiereforv,
- thek, Joilit A1.n v-Nax-V Tecli jd B1oM r , de1Crii eld In an e i'

c' jIptcer, wias foiiiied Ii May~ 1 917 to llclijve this agreenlient. 'rhe
tl--hii111jell 1)0tlrd, 51 joe iv rpr-cee n g sonic of thle b~est qualified
1aI uirs Iln tiC two sen ices, \\ as oii gi- lilm v c1 i. !'et Witih selecti (if'
t \ Ic of air-cra ft midl 1111 o 5re t hat (lesinl" gus I weeCoordiinate'd

arld (oilliii sioecificatiiiiS dlr-tWIi upj. This funlctiOnl gave tile tec11-

£ ~1.''1 d i~u f inIiil conll 0 over the effectiveiness of aircraft selt to

ilfron t, bunt tilt- bouardl was (Iirecti v responsil leIi tile secretaries

If Will, awll Navy rather tiilll ti) thle SinlCorps.
TIilte D)efeii se Act of 91( endowed( tile 01hief Signalll Offheer With

rpmii hiii Iv for the (l2eclopmencft (of aviation for tile arim, hut

i~it t i ii tol tu 501 c Ifhis aiit il-IitY..t This sitliat lol!l dlevelop~ed
fri iii1 the( falurlle Of tile S1inl Corpts to tae tile IIiitiatIve ill or-

L~ii to iMeet tile exigcie OIf th l ntioa* rss

-1h,- fll .i iiircraft l'rtttliititn Ilmid"Poari fthe rmf of Potal.t Sri.,

4~. o tit , i N~i,1:tl D Ilf,, coii, m6 Mnlt 1917. Sit' ulso A\. Sweelser,
I /wA in, rican Air .<tr- mic ( New York, 1). Apj leiii, 191, chap. iii. f,,r aI b-ief

-, tis issird. '111, i-t is it,) I- hr ulriiiii ti p] iitv of the board. boot ste
-1. It. lli'itor% of thei ill it (if \iri-raft ProdlIitio,", 191, W ri,-it Fiel

wis 1 .1',r ( Ncw Yoih. 1I. AppItiti. i it . HI 5,1
t. Na;tii'nA D)1tost Art, 39O i tt. IG6, Sct . I , , :I Jmw 1916. Thle NACA Annu~al

R'. rf. 1917, pp. 16- 1-,, st-kept full rv.sponsihilitv for tiriviiiatinr the jptii ti piut

protltn, tio uocltr anl ilic) outsidc the War D(-paintit.

V
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After fiv'e mionthis of war, during- which time responsibility for
the jirograml had remained uncertain and divided uniong, several
agenicies, the Chief' Signal Officer formned an Equipment D~ivision
ats onle of thle oliela1t iig ori-,-jjzations of tile Aviation Section. Ihi
rew di vision was to) ii fv and coordinate the several organizations

lienl rat I ir lwJse] v rela tedl In the programi of aircraft p rocu rement.
T1o th is l.fl t a leilmhe of the A irectaft Production Board was corn-
liii SiJtnll and t ranisferred to heuad the necw estahi islinent. Fa i' from

'Rtlin h 01'rgitll/.atim)is alreildx iii cx istemice, however., (Teat iOO

(It the Lhllililit lIivi'ion onlv iiiereasedl thle diversity of alithor-

Of i Ilt,11 u Iitt eXtjinctl iO tile Air-Craft 1 0( hCtih
JMmixl comit imiud tot operate N%1ii (limlinshed functionis. Ffli~v, III
O ctolwr NI1T (oiigress reg-ularized thie 1 )osti of thle Aircra.;ft

givming t ie Boawr tv ig* n t the A'ircraft BoaLrd anll
it he owe toadN i (e the armIly ani mNa v Onl mlatters; of p1ro-

(lti. '01 i~ ts -d~t~ Qm yd a L"reattcl. leL~al atihori/atio
hAnit let lcssmo, tile ('onressional actioii htad (lone little to

'. ili ' (JitrJ of tliJ pnw)~rlll.
fil iCh uta f[*k,,t1ive oI-rajIat ion for making (lecisiohls, pr-oduc-

)ii of aii r 10ft on a largte ,ea ic fitiled fo mater-iali7e.lTe poIse
'(pru~i rmos wohicli were t1 l:og thle Al lieS tj~ln]tdioll so Iteriorit

i the ail werenJ Ic~dvr to n L nid Itiact, :1 oig thle firs.,t three

c11i il i ol I98 pl-ma c~itiit i tee~l ail'1 be Sl to by N agents of th

U ~ ~ ~ ~ ~ ~ u grJ 01 tohe att't wivi cs the sigmtahlh(.op ine ige

5(211(1 t~il~il~tl hed cJ)Ijjrti1 to e 11(iif gialb a(tSe Ofaile

niItllIelit isI n tl Wl sle~ td t heciJ'lt1C falt(r rttclhj

ii1%1 tolett )verlii It Ata i'l iit CIltoriSi)e a11( I( l t O ICI pnortal l ishr-

'1 &h'I~deptl. ItI 11t I-N OrdfIes- rif f2May In A1rate wic

selaratt' tiregaltil l activitarry tf te~ S1,walrt nep undr a s n
iii i la! l I, lI li I re t elv(l t the Chc igm nial orps frm all fu-

to. Frhc~ ci fcc -TS te ''.1iahm !lIft Dulym e foA. llowingT
Illolth ."' dci us:( ' mnil ti l C HIm(TT 4 IV, I)WT. ('I, M AM 11111

l1(It fll- 7.li)1.. ~ 'J >~rI

'Il( Ic4p.i' x ci" e0 -e f2 a 1 1 rae w
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tl Kr participation III thle aviation progrram.0 III Spite of thle innly
~ j-.4 '~$ ii iiieiiit'cs that liad been enicoiinteredl as a. result of the lack of cen-

tildizt- cont rol over the programn President WXilsori's executive or-

r (ILT .,tLi 1! did no0t uIi ifN p~roduct ion arid op~erations unider one head.
A pp, relntly the 'tradition or, practice of sep~arate control over pro-

Li onl the one Lan rd andl operations1 oil the othI er pIrovedl tot)

Lo break dlowni. In place of a cenlt ral Ized ag"ency witin the

:r Du)l ,artirliit for all filrict ions of aviatil] tieoneidn
t ( I tol CCJR aiLCIV(St. th'le Division1 Of Military Aeronauitics

f Io M 111(lr I 11111al-. head, WSUiied I reSporisIbili t v for pt'isori-
il,,tL ii all, aridl requi relliieits~; the Bureau of AircratIrdc
iW (AP), under a civilian head, dealt with the problems of

'1lererganMIizaiOn of M.ay 1918 sun' liued the p~robhlem~ of
at ill i ru the pro-rani for avia± ionl, buit Sill I pl ificat lonl did riot

r0i-w -oitilol. lThe oppo~inq hialves corn: oied to find~ it dlifficuilt to

th 1 e i r o npsi te interests, unltil late in Auigu~st 1918 whien
1' -'hllt Wikoil appointed tile civilian 'head of BA P as a Second

4 ~~~~~~A ta it 'StIctetrv of WVar a rnd designtdhm 1irco'o h
A. in vrv ict to so] icur iie b othi B AP aIdL IA. Although1 thiS step

ani~pita~ hIng111 lipl) thle postwai,,r ori'gain'v .tion of tile
:,IrI alan1, it Caie too1 ];IteC to hnaive A1V rea l unifyin1 eflect (hVIing the

TIhu rmarl elloocln to tlil the position, J. DA 1{yar of Anaconda
Cpjc. Jwlnt the lar-er part of is irncnnliev~ tr'l ii I II
1 ~ to f:1j1Pri,.e 1111ri1Cf Withl thle itl'tlOrl tIn ICe. Thue Airnii-

t lie t'l of' thre war C,01i12 before lhe could e fYe t Subt uai1tial

hi fever tx nnws iii adinnist rat ive overlic~al rand elimrrinat ion
of dlplia. t frict ionls mnay have been accompldishued by the re-

4 (l~~i~u/iti~ri~of Mithe Cr'Otinr Of twVO iihi1trllX indepen~dent
lii u 1 ( iliilt long to imp~rove Or simlpli fy tilie pi'obi nlls In volved

Hi!! sc~uc iov of airicr'aft. Thie new butreauis had no sooner been
e ,a hli'hecd than conflicts occulred over decisions oil lesigils. The
dilecl ive.s of thec new bureaus purposely left this point vague so
fllit t it' proper' d1\iii of techinical decisions miighit evolve fr'omn

ex~eicr~e.A fterit year of war it would appear' to have been

I t il (ii.r ": mail Ilifirer wooidl~cr of 11tireiij Of A\ircraft Voicluetion,
1i,-,/ thV 11 or 1h(partri, t, PIS, 1, 10)75, It1(7. Si',' -o AA F I ijturicial

2," r!), 1iiat i'Tl (if Miljta rY Acr~oilut ics ,1907- 1935,'' p. ',12, 1941, AA F

i r O i (C r Of M ih 1i\ AC;ainiaiitjeS, A 'M1111 RQ1j,ts Cof thu Woo r Do-

t. P-
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rn I Icc late to dvlay anv fuirl ir thle deteriiat ioll of this most
c-it icn poflicY of tile Mlole pf(ogriii.

- '~~The WVar Depairtmiient recocjiizcmd t hat the pirohljli of responlsi-
hIt j Iv t'( te ~I ctloi 1 ift tvpc., ")f I IiC rit Nt\:1., o ft I th 1 ut IIost 1 Ili-

polftflicc. III tact, tile ;miual tif~
t of the I~icctor oif Militalry

1'0 :Llt inl 191S sIilud OuW till" tjtic2tioii for' S~cca )C (iscus-

I t~~~~orvf irc apft if to1 he i 1wdqifcll i'he 1 i'fllitteI

!f:I I%. AtII , if ic, at )11(' %kl,ifi~ ifltUI tl0 thiil~ t)1otiL't h

the olio f it. p ii io la l 111 :1- fi

CI -WY.1 T IX i ft Ii I f I(I'C i/ i " ILI lt's toi f Ilth/I a j ea 11.

0 Ill ;i fl th 111; a il ilo I ')oll I c, t I'. ;It l l'ff l e prodit Iu icd i0

IIIl I itf Ll iI ttci 1ff It; I j t1f11ii)C lt , o it 1hjio let a craf
tVl(I ~l I~ I t1iit )I I tIf.-.. tlisi ofofft. A cii u 1cc twr I 2-

tijfi- It It i Iii h fI . - I~ m i o I I ,1t o l' iti h ~I I-I t I le 1 o~ of1

s~llfclrit 1-, :1 4he 1 a 1 It'l iost ,1 te wart(. oichs tbe
l It II ttrix I]; I]s Il. c i l ( all. hf 1 t:1d aai-ipiam m itlt fostr

IN' tIi oh ,\iiit iiv atric Iiliti 1 llfii - thu.- mIIfitcc[th duiir i d

lit ilf.eh f'fl(i*jk'Iifi1 ori \milhhV toi~i'lta 1lti. lif(,o]5 Is t

vt u icrl, :ilice m ao "(ii:Ittt It *ol dihecale uf Ihe iriii\ culedil
;Wt o)l , (i 11(H11:ii It waslI (ilI t I mperaili thiveit I lialufc: t u it rs

I t1w I ' i ii S i \Yto livohSi tu , -ili I i hut o iokl a'ircaf t

* ~~Ci-.MI ii Ilt MI't \iivHv Il'ht uctlcmalyl rclt I ami tloss o

I -i 21j" *r' .c e I ,a (I]'l da ct ,,ltl~(';IjI ~ho~h~h.d or (til). urpoes.N\(I'C urn d t



Thec Use and Misuse of the Joint Army-Navy

Technical Board
S(J A N TB)

WARn DE:1ARTMENT NAVY DEPARTMENT

l~iL~n~d C-o aIA - ,,

Sco in ov f Ser fcrtaryof Na'y

A'.- A rc raf t %I iIi t ry,
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Sturil Lry of Nkar Secearyf Navy]

Sec.'Jul'Navalui Avitin

I; I )i nt cln,. A ir StVri he

Bircii of i% )jvjojj of

V\ir%,T.Jt Military

i'ii /ing~i the~ JANTI in three 5tiiyt'. of its exisytence. first as -

S17s rei, rr(iiiitioin irmrd for the army~ and varq; later as a prodlirti ,n coi-
'I -i ' fir! t f i it liii' BAPi~ andc the 1 anid finally as a gene'ral technical

I.. a ilyr fur t/ic army and n'a'y air armas.

;.i
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of a*:craft "should not be cons idered iigainst our recommendation
;t1 WI v believe thait direct con tact here is essential ."~Thus un-
l uriliredl, the po.sItIOn of the Joint Armny-Navy T~echinical Board
(1,it~i~ stcaill tliiougliout the first half of 1918. Thle decline

I ri iii ti Il p, I froiii wantt of iniformat ion and in part from the
* V St Ii of other agenicies better equippJedl to fulfill the dlecision-

1 ai kll i uCt jol. "'1 e activities; Of thle boarId during1' June 1918

I <K Iltitixd judhow far these two factors had gone inl under-

\lwii thie ('I a(f of tlli Air' Service, AEl", demtanded superior
I; 't iiJuimo 1918 to replace the unsatisfactory types being

aiiIitI fic Uited S;tats, ti i board proposed to send( anl enl-4 1t 11. 1 lid" oll acrOSs the Atliitic for data onl the designs soughtd
Ii. the V.' The D~irector of Military Aeronautics agreedl to

al ,ixe lie Air Service ''obviously'' would be "at a
ih(~ll t :i-e'' required to fighit with in ferior aircraft. The

CI t of NV;H l\a rejiCtu thliS doubleA uulCa, bCause, as lie notedl,
1; il 4 A.\ireraft l)1'rii(tilil 1il)peareI(l to haRve the Iir~hileIi

f dctIl~ol1 ilo desigis ior aircraft %%ell iii hand.1 Officials
Cl-k- , Ii proiel lonl, it Nltolld s eeml, Nve re deternimiIng tile types

t lit Io tIw .k lF. he boardl, ,*1uppIoisedl emipowered to
1111,1i1 ir~s foitll its- authority g(onle.I ~ ~ i i iit -4rcvc ignic at ion of the (uleciue of the Joint Arlm-

v ~,( klltcu N I B )i id Soonl followed. Secretary of W~ar Bakecr,
ivryearj caiir had created thc b oard in con 'unction

;f' Hi . . ACret aV uf tile Navy, now replied to a niioranduni
i ic (hut' Of St aff, "I do not know what the Joint Army-Navy

'1' (.11 1 itj Ii S. . .i. is * 12 If thle hoard had once held aul-$1 IW~llt~! l~te No. 70), 1 .\tgtis i19i7, NA\, BAXP I fist. Box 20', 452.1
I Iltr Ai tcr t. P, sII pr 51(itio tO~ftion fl (thte JAN18'l dei(''flis beies thei

I t ri; N I t v Itt iitti'!J iI Bouri to Screttairy (of Wa~r, 8 line 191S, A FF,

Oti l ;ito t Ilw sttt d zoid m iteii't't its itrijip rout: Tie ( iwitem

I \ I i i 'I , 5 ty' i,?.,jwr ap If . 3,~it .1~inte tom1-- ,hf / oft-

i., r - I !ii 1 t i "it, r .ytt cd w .5 c i olin- t'( ir i ll t t f.u h l o

f , 15 .1 it I.U- I .'Y, I t NI1 B , rr f', i A t a .\ithe J oint.1 7 d , " t ov iln ,n -kA( ia tG caIs (W ct
I -, ,I) ,otro lt r ow i c oC ifo

I'frj 'o w i~,

12 i4

.5-t ,, 1 itt !) ,, % j , . r : N v
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thority brecause of its close contact with the secretaries, that prox-
inlitv- now appeared to be somewhat (linlinishied. In actual fact the
board had not so much lost authority its shifted its function.
Created to coordinate (decisionis on (lesign for the army and navy,
tile iboard had been p)ressed into an entirely different role. The tug
of war' which Made all au1thoritative reaching of dlecisions so neces-
sa]rN wats riot bet weeII tile airr1111(1an ti( lieraN N. but rather between thle

~~ ofliclais cooitrol Iilrig product ion of ni Icraf it s al-aiiist tile officials
e~nlt rollIiu the uise of atiicraft Hi Coiliiit. Wilei tire offiials govern-
ing, prod iloll ( BAP1) striove to ti1 cmi oul aircraft in qulantity,
fl o. inl charge of ojicrit ions~ (DMArL ) Welle C01icel'11Ui 'withl qjuality,

i! a i , ii reraft vqlrihl or Superior to those of tire enleily.4 ~\ I:1 1i erli i p ofr tile Jioinit AI rrny-NaLVN lecliCal Boar'd repre-
4cllt(_' tirt' 11'11N amid nlayv rather thanl production anid operations.

Tlit i ii eCtlIeNess~; (if this represemitat rol gradll l v dauwnied onl the
()I!( ;L1s ho Were 1III)CIiielr for' wNV lt Of anti ron tat ive decisOmis

1-d~.1i. [[1 onle i1st mice, tile bIlarui had atterulpteui to canicel pro-
diif on) (of !Ile threeU olisoC leeit 1irodels Of aLl'ircaft whiicih happened
to he' precisely] those 11pon wich tire BA\P pinnled i lirit of its hopes

I. r leeni-iieakliL~ hi~~e-sale uriufactiurn. Ioii tile poilit of
ice,% of thle BIAP1. anl v (ecisjoll to (cit off prloduction, (ell if ill-

lo; dulid tr prevvent tile iainu tactur e of obsolete aircraft, was ap-
aren~lt iv crmi, Ir ered unthiinikable. It was only l)i'v a "lurcky' Chanuce,''

t1_0 I)iroct ir o)f I-rilIlc Tieorted, tilli tire h)oard had breeni
inlet iininrn fromrri )I~leldq, canicellatiron of tire three riodlis, and
Iv N.Jilt 1918 lire had collie to believe that tire BAP shildm have
rel 'rLI(rIIit0 moll 011 tile 1)0ar1d to "Stoip t1w1211 purtt irg tirrolrgii recoli-

Tlier rI ht ioll- Iravi rig to (1o With piirodulct loll." Tiie laniiage of thiis
C" 11ii err t refle.cted thle att ituide of a ty pical product ioll-nillded of-
fieja:l towar1ld agectiesC nrakirrg qualit1ative alterations wich illi-

hir1 npiutttive%. resuIlts. Adduhinig BAP' re~'V~lnrnsiittves to tire
h) Ird 1ii1--lit fiot have stopped thle chal)ge's inl delesii to tire extent
(.\I)( id 1), thre BAPl ofliC'lls, ii~t inificr's ieituii )r0(Iluction

is ~ iia.d,- ignTi ce u-tan ii wouild nliali thle board Irmore effectively
fine t~mc tui~ tm-Hcir In t than dhid tire 01-1'11:11 rm'1ii\-IV N i:Lv llbI'rIerlil.

I'llhitio~-liihnieil rpi-cerrt;tive.s finlally jiiniid tile Joint Armry-
N:t% iciliicAi Bin:rd dilning' ,v 191S.

hA list il athilrt tile( hioanrd '1111rg Juic anl JinY ]ld tire
I iitiof h'roriret loll to skll gest that a1 (-l011) mn-( Imllie elC 11p

HI.,11 hldcvt1y 1 riir t Ile riireectors of DMA\I aidi BAl Pn to110!t. tile twon

'V-tr 'ltiA J~itAmNiNT~mclArrf
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IrJN es." Just ho Such a b)oard would be any More effeCtive than
fi I'COliI-t It Ittud '0'1 It bOl~Ir( I IC d1i( d not eXp)l, blit tile Su~ggestion

I 1 an Inicahetioin of the trial -andiil-ror approach goveriluwnt of-
fri Ps 11 'el III Inletiflg, prohlemis of adiniistrat ive or-anization

for piro' duiieiii aircraft. l'Apalhv. rlol-alilig is the jijliainthat

!w W Iietces Of llC lId the I)M. S11""1 Il\ Lifl ('11101(1behip orsOitC
Ia'NW (I OI til sat s onah ~lliti" iihe siiggesteil the Iileilisiiii or

>nhll~i~of, tue( vystel. Solicinme bcfore, tile Assistati D~irector
(oi Militar-Y Acionjalties, ('ol. II. 11. .Aniold, hadl desecr1)cd tile

ilcners IIf the JIoinit Ariux-Na~x' Iechiiitl Hoawrd ats "lHi oildY
prmtilanetra azld anialytical ii III illeii AriIiv and

fat v lt . "T lie iie I ,i were, lie saiti. 111CIA *'eSlnC'ill (1 iialifieii

1 to~l.[lihe ltnl(t "(Illalified"i'~I jIiljil.s Nhich hadl~ f)Iompf u the
4 luiln:I inof the Bollingi 1js.loii t~ill precvailed inl the mileh of

I 1.N(x 111vss fliItuit v of tiecisionls lllilt' h) li. oardis niot

Itplrit No1 omattcri I,)% hjig-hi raniking- or wdl qualified mnein-
I.,(, :t1,:tId 111-d t 1 , t n h1IY l cked a floiw ofup t da e Il

I'D)ii It I Coi hiii I It ;c1 WCell a from111Iti(lI t Y t kii tlecisioiis

\k !I nI onI! litn 1"k of, hiin terihi. Th'lat Is what lha 1)1)Clhd to thle
j()*tl A iliv ast 11:1 n . B\- tilie t 1111( the war e trd its finial

1I1ithI thle I -IId ion lld i!It suj S1IMlSCdt lV betterI InformIedl and1

flu ~ ~ :1,11R V Il/'I %'Ite itilun the DMAL anld IIAP. Thle ncili-

I, , ult- to (!~Inkc. Thei War ci parhiment rejectedl til, move1
II u'\lulaljurlth I thle lolad ould provide a useful adminis-

6 t I \ ele Iref "Jlit CMIIcraltion of ;lIrcritlt matters Ill whlich

()!t .. .of the Scl\ ices are Mlere'ted.-
J, TIW'fl ' I!(it" lt' BA P aW1l DMAl. wilch ;1-111moed thle jolint hoatrd's

1! V II u>u lI1tIIxii:L hV l'(A 1 Of thiC1 greaterkl tifeeti'Venies

I l I thi I 1'( ili/1 o il, t 1 1)1 I'1ie ii i t i CSO irt t I I [lie tl l ]a P 1
auIheI L \ t : I~ slnIuo -I IIII TrIt t In 11\N1 'UlI Iola Ir OfliV

V ia V 1v ()1, 1 1 1 r I i c I I t W I iso I ls c XetMIt " I e order mift
V. \' I' .. I' 'Vk. I I 1 . 1 mi c I !u I . mo1 J .A N T i I t Su'uiulrv 'uf

F, ri 7 A II nixx \ j\-\ h,:iA Irulrs

i 11.AI(A I- Il .t&
Vt .N 1 j Il" liIj(il\ 1A F F

.%:,im ~ ~ ~t *ii~ - r s



Diagram of World War I Aircraft Production Control Age ucie8

S/howing Variations in Channels of Command and Liaison

in Five Successive Phases

AGE NCI ES DE PARTM E -T DEPARTMENT

INACA Secretary of War Secretary of Navy

Mart-h Signal Corps Naval Aviation

1917I
Aviation Section

National Secretary of War Secretary of Navy

Defense Council I
April 1917 jSignal Corps Naval Aviation

to AircraftI
Oct. 1917 Production Aviation Section

Board -

National Secretary of War-0 JANTB Secretary of Navy

Oct. 1,917 Defense Council

to Signal Corps Naval A viation

Ma y 1,918 AircraftI
Board Equipment Division

Secretary of War

May 1918
to Bureau of Aircraft Division of Military

6Aug. 1918 Production Aeronautics

B AP *J ANTB 4D M A

Secretary of War

Second Assistant Secretary of War

A 11g. 1.918 D~irector of Air Service

Bure-o of Aircraft DI% jNion of Military

I'troduttion Acr0oteis -

(TAP
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uindefined. Responsibilit ' for results without authority to con-
trol the mreans could riot fatil to breed trouble, and this was borne

olit In tire Conflict betweeii the two or'gaizationIs over the matter
of design chianges. Oil the one liand, officer., of the 1A P, in their

* ~an x et v to secuIc, qulitirtit ics of aircraft, had shown a tendency to
f-'-01' St :Lhiliztth iOnf di ifor' it waIs imarMIily tev 1hi14h rate of
chrruir1ge wich prleven ted tire I ii ite(I St rts fromi semiding large
uJirhoers crf t urp th car1 llouIths of 1918. -

Wiroiiiu, r odlici(M orvo!meho a to keep)
the perforirratice ot' tic w~ .. 's a il raf t sulperio to that of tile

.\urolttt is 1li .sitn i i) rtortiat eol'o i I'll] hI-e I) \)

:isA-.IstlltDIIce or ofMilital.rv \rovartiesc,, exirressed
flit, fcar '.'11rtIi iii' C'olrIlalil hi c)w1l:toofD A
and unpplio.rs ( BAP) wits itrade(junte. Ile tImIcljil tin. core of tire
proldicrrr III sayin, "'Tire D)ivision of Military Aerolnau tics mu11st
eOn nod tile determinlationl of tile de" gi of the eq Iii pinenilt withI
w! rich it is to op erate.' IC

To a lgn or- (lt7FiL to lie Division of 'Military
Aero orntntics II a fonrmal di ircet ive was all very well, but, to try to

mo' Ide ill productio n rei relen -i iterally t I olnsael is of technical
ft;,or e~.PI~ri .g n.s poird *] ft fm, rr dsn,,,n with DMA nicalit Ill

racmt ice re( inn ri1rr& t offheials to (letjr e anion- a series of possible
variat ionls for. each onep of tire Critical felit ii nes, colin prising at given

nnjeraf. Sncetir prhieri nrsunaoidblytechnical, solutions

wecre dirviscd by tlre C11,11 urs who puntnirrt into Prodt Ion

rat her tir~uu l k oflicjnris who oemointerenl tie aircrif t as, a finished
p rd lir Te exp eriencee of tire Industrial 'wo rid wvrs repeated fll

ft irrijihtr ni- etnriiilnnihIvt : teci-riiral decisions tcf(I(1c to gravitate -

in1ti tlin irairrs Of tihe eirllcers achiully workilig, oil tih- project Ic

zI urilrg. tire nrerrithn vditeir tilt i.(I]icliit iDivilifI of tire Signal

2~-' sc* 2Al
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ii g "1n0V and advanced1 models," and the Production Engineering
Tv )epatiinit. was responsible for expediting production, prepar-

it,, dra%,,ngs, and putt ing ito larg-scale manu facture the de-
: on~ce they were perfectud by the Airplane Entgineering. De-

- )f:jLrt iaC~t.17 Butt thle pro(luICt'ior engineers began to make changes
1! Il.4 r At fit st the clitn-c, wecre Ilior) on1es I it roduced to speed

b~*tillv.bt tile,, I radlil

until the P'rodIuctioni Lns1"illeeriig, Deplartment had, in the eyes of
t eclfof tilie Alrplanle Eng-ineeringy Departmrent, actually seizedl

0aIltnil of airplane dlesigniislf' The inicidlent is interesting,
I)CZt2_ it SliOws low dlecisions on de.,igii tended to concentrate in

t icC I.aiillk of production eng-ineer's evenl Where directives clearly

I f the Eqjuipmilenit ])-isoi had had trouble in keeping~p decisions-
WI dk(-sirl om 1 t of tile hiands of prod uct ionl eniginiers. withinl it.s own

1)1 .1 l/dlolit is cId ul jtcIl0:01V11. ta tl prh l was vvl illoiC difficuilt

li te liithl-Ilt les 0! thI)M IA \%hoi were coeqjuill with but niever-
tlxle, erdtirely separatJe I roiii tile BAP I.As long- as the D MA triedi

0 to I i'.Wh (dLTj.Soii-; oil t i: bai.s of thlu oiioins which officers of its

t I e t i-cW ran iiIi to ) i Ii iv (IthI lit i t (' olone1 Ariuols
111 ~ Il tiosilI fi >,t wcek after tile reorgalri iat iou took p lace,
011Ill-, lcc t f ha\i ig, tile D MA cont rol designis unldelneol h1i

Nioogniti]oii of' the iture of tire problem anid the need for- a (lefini-
Gill iIf ieslpowlilllt is. Still, it piact ical solu tion remnajL ld to be

I riter tile rcorgaiiilzat'oril of 2O AI 1918 thle 1 iriolern of finial
a llolht v f- d 1ecis ions irespect ing (Cs"I gll s liariTOWed dow n more or

h)st tile plrohleiii of dJefiri i rig tile relat iolnl )p Of a fe .1,1 ) nat

Lits C it Ill thle twio Iuraor llal coequtal hiraiiclies;, agenicies Such
tile TeliclSection (DI) A) arid the EnIiu ii Section

J \ 1) . l-eeseI tatti\e (if tile two organ izt is ,.ti-liggle(I all

17. S~,ignal ('rpq, Equlip. D~iv., Geuneral Mormo No. 8S, Is MaIrch 1114, 1 lrewcnted

;t, Fxhihit A ill Midf~~j. u1 O11V ()Ir:t 1411 (of llujoau of AiIrraft I'r'iduction,"

* , 2 til . 1911', NA, liAr Misc. 11iii. B,)\ 1, 026.1 BAP.
I~ I nter% it\ %IV w Ili I A. Col. V. F. Clairk. if .1 (1IV iJ.A.II ik, "In% (-,i 1 .rat it) is,'' pp.

2.1U Si. 1919 NA A P H1U ist. Ii'x .4, 333:.5 III(sigatimiI,, (ic;cucr.l. A., head1 (if

!,c-rc27,T~it, I A, W(AS llix I71 Uh;trts, D)MA.
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dill In th le fi ist hl]f of J1ilv to arrive at somew llceptale workIig

ic ci I ~ it'lflt. B , tile ilidiile ofi tile Iliiiiitl thle two parties- had
110 Je, 1\ 11t tlitc V bllcdvt to ie a ;aIstlatowrv solutioni. The Tpech

i *- 1(l! 1011(IMA) 1111di the l.iLwi tII S(tIi ( BA P) were
.4~~ '.I it (),e 1place p liV-Wrclllv, artie t 1le r' ~ i Nt I i f ll r

U tA -vi zo tat i ~l*,fule-.ri I flie o eoF ,'1 li lt D 6L :uv l
( til t Coriv- . c 1c hil ! ut C iii , ha cr ofie H tlilli DMA I m BAP~y ( jl

I
t iltti ' I e r i I it 1-i r ~ I I - eS

Ii - i fll )I r 1 r!' t 1' i ( Ie , ii. I I , I I I lI' I'i

A I~ ' I 'Ilt e cIm I I i. lw I0 Il '~e Ii Io I I cfide
VeJie I (~ t i'I'III ," ti ' I Cl :I 1J 1'4 CI I I hI Qi hl l )i tio I "H- I I

t ,I ; 'i'' "I' tii. I twoI. ]iol (Ir E '.ia ett cjtr clb i'li to ;Iv c t-1i-

ilB I t TH IIN L WJith flit' Cithzi 1iiSil Mor litea of tie 1 fo-l;hel i)MAd

hillel ~ t lilrovside Leac.l t lice'1i-li~l whic to L)Iede-

Rvtje:etlV ofle ;t--Sie9'8it 144s ptsldc foehr ictio of )MA

.>e, l-c i'. t~~e~ C ie' w(It Iljhie illi'- i floe H(l' ~' oil1

7e ~ ~ ~ ((. uei 0,ii1  1 ~ IW:l. IeI'd 1ih(-*1 of ' ii teIuo'il eiBjA 1 ('l III-

'L A i ti i i I i(e I l~ c '.r I" t I I I if Ii flil~ ''i it ilki iiI I I t 'ii I' t t

I]N i w : "I(C
it w r

1. "L.. M A 1, 1) ILL
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COlitifil.111 flow of technical and tactical data from the operating
*Linit~ Officials of the D)MA and~ BAPJ coilf e-i-in i, together were to

miak'- the decisiurls to begrin mnanu facturing any given aircraft
0101111, hu1t the Technical Section retained the power of veto over

Ill ,SI'w t, tile neCw agr-el ieit 11nlokolite(I to not]hing more thanl ail
1)1-t topoIde( tile I)A WIthl iagIc.11 ot i procedures to carryV

3 OI torI> 11141"I *I lt v 1.1 at 1011 loll'-' SinIce buen1 is.gnd oil paper*

i~~~it( .ccc.l. t(te;~r~ff AlilitalY A.rorlilt I Its real sigiiIifi-
c t!Xc V\!i, tooofold . Ill tile first pla0ce, by r45~lhgIesp)onsibility

trti- it WNa-; lII~.I lo fl ('O(1111 the( flutile ltttellij)t to eVaId -

OL (it. ' II (m ilie ha-i- of o)j)*li)1.I ((iIL 0. (11-11 l Uj)i 11(d-
t).\1 fcD A proi ldcl a x-am t ik 1) which olilers in tile

D ~~~ ' NA M r(WitI1(01IMIZt VCOhI COIN tytile (ICSigIS andA,

lilt ;h41vX I ,Nil alt-rt jliO~ltctd LvY tile BAP~ inl r.C.poic to those

11iL. .c om>. I litl!>-, Ill V CIllIIIZ'll, this (]ht(lSIOhI to lildANITS r a1ctual
l I~I. l' ( ificittimhl- l\ 11 prloof t.ti was5 it rever-sIOh

IL ~ phce, the( plai e.-dlahl hil ilOl or-a llI i'1ti ll to secure a

'l~e i o l i- of techilic 1(2(1 1 tacticatl iniformuation fr2omI the

L III~~h ' "I t ' ; i.,t li fill.~i i i 'j: eiellcil e' c h~iO, t'llVs1fh i

ciof' il-W' (4) , I1 iLfe the ne)w aigr('Cihelt betweenl

orl - 01 IIIII 1(d ilt' I(2l~lt Necrlel..S llhlfs ill 01'-

:-1' Il tW -;fL ,lCf" l 1111(21e a11(2 Il~'14 ollI 1 11 141 hi Iit i scope , this

h III 011 illh, It(ll 4 ~ e l l i ll~e(,~ I X'1. dev2ised functionial

Lit :t 1 1 11l IXI C(T l\ C I l1Lli/:IJ1 Ill for 111Ing (hlei'ioIs. The

Is Li *1 )lll,, d cs

*-, 11i! .-1T V(I 101lol p l
.1 Ir:Lt 4 1 \ I)\ Vvll."C,1 'I.If.P~aw tooCllif ) Staf,
A I .N, I iIt 1 1 , 1,2 1 'I- .: u .S. itI p .I t :rce

t, C i, , ,f I!! i~l 1 ). M !J.(4-1. V*. I KIn.Y

Nl, Ac ,i C II II Ar;IA t 0l J .I lIiA

ctP iwlnAW .PM-,Ao *"'oGn A
....................................................... (

'i 1 , ti ! ' I t!j ,r: l i t ,t tf F I X jg )1 4 ((, f~
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in formration rather tinin U p)Il opinlion ; and tgatlieri ng iniformation,
whether taceticail or- technical, reqjuiredI org'iiiizatloll as mluchl as
id decisionvrat I I.

i Before tu rning to the problem of orgnwizat ion for- in format ion,

IIII luaerie as ba i t.Compalerrio tit ile atchtievtnment of thle

b etween th ueuof Aircra ft Product ion and tile Divisionl of

fl1 oundered infetvely, prFoduct ion lit ed mid only (1 tricleo
airfcra ft reache'd tile fig-I ting" fr'ont, tltercliV (Ida inl V Ci t (yI i( tarpl enrhi g te pce o dot Flialevoo IionItiia v well lie t lat
t he year of triad and err'or WIS Iliavoll ac. It iiiaN UlSO be ilt'Lled
that tile timei SO Spent wa, less titan half tile timre 'spent by thle Brit-
i'll III seuri rig thle Sanme resulik Thle BrI-11 L.l In iITI Stl read " v tr led

1tlroal-II ute[rlvN two% arid~ aj hll, f Nearls of oI-ran iza-tiortal cltatiS hefore
aVt ihevil rig anl CIhctiVe adii rt.4tritive mllchl tni1ii. Her 1c Its an oh-

*(m, '1 tt itn itue B ititl IotIis if It to CrIM1titat thL'Ili.
Milii t rv itt tcln1-s filed ron tinle reports oil the Vttrt1011S a gelicics

denai,~ with avairlI ii-1ted Kingdturii. and( there wvere n
tUr'tni 1l1rverC!S x ltui returned alt occasional~t commeitnt til the
wor-kir 's o)f, tile B mitJ svssteil foi r malislat il, rigideas into weapons.

Ne c ~ ~~rt Iv ls u t Iese re ports aI d colI II I I Ict SSeel1 to have

!ict-l ,ivenl serious aal ySi 'I, tile Uted't States."' Organti7.atiOnls
f or so. iIIg jiiohlt'iis of ati, materiel InI this Countryx mecrely grew
t hen Vt rCI 110t Jdanned( II IN S ingro~CI)se of thiat wordi.

BV t lie 1111Ileil Of 1919 tile British or antizattonl foi. a% irti()li 1ad
Isn-TH ftrIiLtt I hY tI I a rw(tst is (if war. to ticle pit whecre its func-

ho a;ild ofilitg0 functions cold~ lbe studtied with proifit. Brit-
I'll llllt I tI t hadI C omie to teal ize thle iri tortantece anld tIC leltl(io-

!Ilji of or,. ailzati a- for In formtatin lold ot'giuriiiatiori for' (leCISIOrt.
OfJ ('0111"L~, thc jImeCise fImm Of alty sIngle agenicy could searmcely
h (iletI exact lY ,Iltcuc oh evolved to 'lilt thle peculiarities inl thle

liinii-Ii~dve trctiriev of the 1,*r gduint. FLari'r inl ill saine vear

\18h -ion'4J l -,

1x 2I x . 1%, tl~ \\ x t : Fsu r n and Ixri~ Soxl- (i-U iir
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the Brit ish War Cabinet had reshruffled the Air Board to include
l-eprescnitat ives from the air arms of thre armry and navy as well
it, from the nIIIIl't ries for- monitions. H ere, within isingle board
dilreef lv res poiiible to thle powerfcul W~ar Cabinet, aerial doctrine,
Inlateijeul, and1( p~roIIanis Of produc11(t]on Were brough11t into balance.
'12e IcAI. Board( fornitil atedl over-all air pol icy, (otie n ljc

I ve, t IIInI eiiiolciei I lie detaile pro-r:11iIS suihrij tedl by the War
()tlicc awld Adiiatfter I heir_ respeeVtive aerial policieS hadI been

oli ietci 1 with"' thle h oanr i skelf. A ,ove 1111, Hie A ir Board wotas
eiiccredWith M'slc ill 1 1hIing re'sI)OmnSIld for.' (lo-Igs for

aiiicil"t, III~lis "n cesre.I*lOrt, theC Ailr Board1 wa.s the
mdo,. "LagN toi eiitie,:il deIccinll No compm-nalhe ajr~I(eiiV e.\Il (Ii for-
all iatioll III tho.ijte State.s tjlr nlnaiwt tile perilod of \VoxllI

Th e HitilA*Ir Boa id didI nIot depenld upo)n1 "qualified" and1(
"expejerie1l inividuals for. its th-lccions di the 'Joinit Army-

NavI 'lciii;Ld Hoardl IN the Unlited( S7tate2s. TO SIIIhairt the fklne-

hiiii ofi iIetbIo~i-IIiakiit4 Iv the A\ir Hoar1d, there NVereI a nlnriher of
~ihrid~iyoffices jiichIodiig a f i n~rtv Sceait a Iirec-

tor (of lie p .i st ions and1( Statist ies, all Inavenitions ('onmiltt c, a Ceni-
t ral Air-Itelclig-ence Div ision, :1uui I a Tech i-icl IDcpartrnIcIt staffed
vIt 1litechlnicallyv i r~oficienilt officers of hothI al-my and navy assignedct

t() ~ ~ tetii car )I ro ok(pin toticl with scientific wdvances,

IAI to miN 1- is the A ir Board about dlecisions on (le Sio12 .'I] Te Brit-
],)I~ ~ ~ ~ ~ ~~i atm 11ccI' IIclcjt-t*r1 single hjih anid powerful

icllr the foril ul:1l of' aer-il doet rine arid the selection of air-
cra ft to uiplenant that (lioct riri. The British systecm relied] not
ui li oluiiiiiinit iniilividnrlak hmult upjonl an1 organization supplingI~

Wiwi Cr(O1olll H~ol Ii ri reach ici Europe the Brit ish Ail. Board
coiittt t l.a hodvot 'Iireue toc OrMI,?t)izat iouial an(l lpro-
kTd anal. wi inliiiIi woA I have servedl as anl examIIple to save thle

I t State a ye-ar of' friistration and a general ion of di1spute.

neploiteil, and( tile ea[II\ rly(I) goigs of te
1.1, f I'lI I cIwlf(I ruii inh un tI s side ofit the Atl]an1t IC.

2- 1 ) i h i r i .-nl ;-I irI lm rdl iiI d I rgoiy (,f I tost e(py (If I trit ih diair n rn
I I . I 1 i 00 ra. I VI. I 17I. I(fhawis ill or,xIjzitii ui~l lnircPttire a 1,

-I h V t r Ii [Io thIm AI F, Ihit fiiuitiuliil I ruiiing' :.c!Iuiiumd suhL-
'It; ~ ~ du;-; thcI iy'- l' tie( pt. 11. S. Ri~ii-fort to Exec. DI) A, 21

N \I~ I i ,, I, t \S ... S . I., f Itr g11tr IIit Wiw Iio 11n,

I ;1: an' 11 . JoI" The, Wa,1 r ;ni fit,, A ir 5) vii., 2 ' ) \foii (Iirtumlrnin

\. it Ji~h 11). i ii iU Cb 1 i, 11).ml (ii.ilr Ir~ t2

T .,



Chapter V. Organization for In formation

TO UTNDERSTAND JUST hlow the organization for securing informa-
tion evolved it will be necessary to retrace it few steps an(1 refer
to tile period Just after tile Bolling Mission's formal report of
.Julv 1917. At that tlime those with authority over the program
for aviation oyilv d1 nilv aridl in perfectly perceived that tile pace
of chlanes in desin of j'i ejca ft itt thle fron 1 eq Lired an organiza-
tionl si Iplyiuig at conistan t flow of technical and tactical infornia-
t ion as well as iln organization to inake effective decisions b~ased on
thlat in format ion.

The gradural evolution of official opinion regardling the problem
of e c1iar iv of ii f rilat on i reflec ted *Ii thle niechlan*im e

up1 to SUCU re thalt enld. The Boiling. Mission, essentially a single-
purpose anId adi hoc ag-ency, was ill equi~pped to perform a continu-
ing, function. It su tieredl fromn limit atons andi deficiencie ssn

tVil 1 thle SameI aS t hose of thle parties of foreign' officers initially
sent to hie V nuteil II as.Iiechneo Isos which took
la~ce In the monthis following4 April 1917, failed to establish an

effective two-w~ay Ilhn of tech ri icad in format ion between thle I Tnited
States and t lie A1I! iS. BU tilli one respect. there was accomplish-

nICTIl~ai reliance u ton s u I iii)'clY ounisclen t individuals in
pernotumen t mnissionis gave v. ay to at concept of revolving assignments
in wiclh inenihecs of a isisiont Wie p~eriodhically replaced by of-
ticer,, frn filtle fronit '"it Ith labtes t cx perieice." ' The realization
thait exp erieniced Indiv iduals. no matter how well traveled anid

L 1 'Ie( exampll V0111e Of 'in official cxprve ioii of policy on utilization of "ex-
1wrir.I- ollvlr. ki;te in thei war, see Repjort of (hijf Sitrnal ( )ticcr, Alnnua~l R~e-

r. f " h,,iar 1) 'r vrIme it ~.1 I, 1,'74. 't hat the whole p)rohien iof in forumostion
all C 'eart id Ift,r in tnilitar y 'lann1ing and operations hadl been seriouisly neg-

11%.-, Hv the L \IBpairtmnt W.a rerd aid rnot just with recfereriet to the asjat-
ii prgr. is intd;itd byv P. (. Matrch in Tho' Notioni W WarT (Gardeni (ity
m , ItdI I I r)oi1n, 1i9t2, '.226i. ( )t o m (i i Chicef oif Sta ff, Marchi fou nd Mli ta ry

a liiiril ;ipLrlii in% tlw General Staff War Plans lDivision. In
A p ri 1h 1 7 t hr e % vere t w. Ofiteiirqi (IT t wo -et-rks ,L, sigflC(I to0i v Illgeoce. 11 N the
enid of the war, the~re were 2S'2 ofier>, 29 t listfed men, and( 914 civiliains. Throvighout
this chli pte- and the stud% as a whojle, the termi 'informantion'' h;Ls been used rather
thani iritelligeuce, ;0 be(ing lvs. endowed with special connotations.

. . ....'
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1rmw w,_re n~ever ii. sat isfactorv substitute for a continuiiig flow

0I lformat ion frwii mainy -Su rees Wvas to) penvtrate official Circles

F ie hao A J.,, iio zI t o N VishII Ig1toii, irichidijog the originlal
r ;ii p of Britishi ottiters -S mlt to the I'n ited States in1917, was,

tit BliigM iiiiVcpr(I to oper-ate ol it perzmiarieit

1o1-.N( ~ertlicl.v 4. hy thet cnd( of Sepleflihetr ]!M7 the British

S Ii'ilrj 1 I' hadI exp~andedt, rTIAILIl'N ;if crenting it teelial b~ranich foi-
fl ' I( I Jii'ii( fi Ii~il g uteIri' laI g o ,S (f i Ift )r. 1111t *jO)II .2

'i it li I, w%!!h somtiitv _% oaI. of %wait one c,\pcrieliic belliiid
t ii Vei tit~i'uii~iitt'l '\ liioil[L.5 lwforc , tahldh 11)jIir all

I~ ~ ~ ~ ~ ~~t Li£l;Uc<I'.S ;trtirL wif the fuihol rii:tl t ti VC.te

I[Ce Of (ta I 'otin fIr in Imniti1' I ion !I. tY ho ' imii lie lel heeli

I ii t ia I t. i t iiI t a>it I he fitoit, hut as Ia ivriler

t~w Hllil"', M,-Iol he ad a,to krV (IIl xetoa

I w I Ii II )(I- el ~ Ic ' if crua doct ile a c CI~ ap- '

I; Ill I 1w \Il Ic~oc I AEF I t [ 1i 1la Ni o th~ e uc o Ii ~tit''I\ Y

Ao I i cc i i I ui cchm (%I.t : of ii i l-Ii. tur fi o I "oll

C. . 1 1 I':' i s I l I''." . I . 1 1 l l. II \w

;I10 0 f III il

f, %it .. r v. d r *.' t-. \Ji p. I.-I~ *,3
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information rather than wait for gratuitous releases. To fail in
this function, the major implied, was to allow the United States
to waste precious time in developing technical equipment long since
perfected by thle Allies.

Major Gorrell's comnients are revealing. They Show that hie saw
the need for a systemi of information in place of a roving mission
even before Bolfing's group had ceasedl to operate. I oreover, they
suggest that Gorrell had an early insight in'to the importance of
agressivec rather thani passive illfornmation-athieri iig. Experience
% al to show, how slowly this idea gained lieaolway in aviation circles.
D~espite the example of the British mission in WVashington andl
Gorrel~s Technical Section of the Air Service, AEF, aviation
authorities in tile Unitedl States continued to place their reliance
uponi individuals and missions rather than upon organizations as
a sourc Of da1ta.

The Waldon Mis.-ion wvas a typiCal result of the p~olicy which
relied oil rovig g'ron j). for- technical in formation. During Noveiin-
her 1917 Col. S. D. lWaldon, wvho had conmc into the aviation pro-

ranas anl explIr onl production by way of the -NACA, was sent
to Franice to trais sonme business regarding, the facilities to be

)ovddby th lisfrmnfcui11rarrf.In adldition to3 tlis as,iginent, the colonel was instructed to gather information
onl (evelolmients in aircraft, especially German typ)es." It seems
iot to have occuirredl to the authorities assigning C.olonel Wraldon

Io his task that in f ormnat ion g4athered by an iidividual as a secoind-
ary fllnCtioii (1luriiig a hurriled visit m1ust. alilost nlecessar-ily Consist
of subjective opinion based oii evidenice casually and haphazardly
acquiried.

(oloel Xaldon's trip to France broughdt to lighit one of the
factors Nwhi chl Contrib~utedl to thle protractedl delays In the dlevelop-

6 ilent of (lvc,-ins in the United States. The colonel discovered that
-* id I11 cal ed n esa' to l~aslhington passed throughi a single wire

office at AEF headquarters which constituted a serious bottleneck.

t. Copy, N1:%J. E. S. (orreli to Maj. INV. 1-1 Souther (initials uncertain), 4 Sept.
1917. N A. BA P 1 ii't. flux i10, B35lollin gMission.

.5 TN~; draft studics. one by ('apt. 1. 1L. 1 ngo(Isby and the other by R. M. Mc ar-
trd oheitith-d "I Iisturv of Waildlot Missiofl,"the laitter version1 dated :30 Oct.

P)19,O~ c t 11131 C tlic 1 sis ftir this palra grapi). N A, B3AP' ist. Box 10. 33.8 Walidoti
Mj.'j~in. See al..o, P'hotostait of signeil copy, "Final Rteport of Special Mission Over-

seis. 1hra of A irc raft Production," I Nov. 191S, hereafiter cited as L.ockhart Re-
I ..rt. Thi o her, muarginal criticisius by Col. F. S. Gorreil, written 19 Aug. 1919,
quie.tioninz the validity of su perficial Joy-riding missions: "in the next waIr," wrote
( o1rrell, -iavoid riO-ions of this kind.- NA, BlAP ihist. Box 10, 3134.8 Lockhart Mis-

Sl~fi.
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It required anl average of three to five days to clear a message
through thi.; cab~le systemi, and onl occasion letters sent by steamer
re.1clicil Washiijgon before mnessages sent by wire. 6 Cable Jams
Wure 110t the only cause of dlifficulty in transmitting technical in-
formaition from the front. When Colonel Boiling had first sailed
for EIuIropeW' his broad credenit ials gat e tile inisi~sof a qtiasi-dip)lo-

iai c sandng. I'h~ satus alng ile preseiieof the coloniel's
i ithrthcr-jn-law W1\'i bn Philli ps. who 0(U) pied a post in Washhing?-

tonl as Assistant Secretary of State, g-ave suipport to IBollhng"'s use
of the state 1cpalrtmncnt's I ralnat lantic line In reporting some of
the inission's inidingo's to Washington. Cables sent through diplo-
inzitic chiannels were apparently not cleared wihNN Q EF n
HeC poih'il'tY of conitra(lietory reports reacing thle , nited Sta tes

Iwas greatly increased .7 Any attempt to evaluate the feasibility of
PersNonl missions to tefront as a source of informiation must take
into account the multiplicity of channels and ci'we wic not
to mention the confuilons attendling garbled language in cabled
l . uies, :I '!es, Which Impaired the flow% of data fromn Europe to th e
V ilitetl S,'tte~s. 1)Urini thle uiincr and fall of 1917 all these factors
imust have encouraged the practice of relying upon individual n-is-
Sions for d1ata about desigiis.

Iustructions drafted for at sub~sequent trip by Waldon reflect
.'li I) the 1 11ouhigattitIlde inWashington. Thiey (directed the colonel

to in1forim the Chief of thle Ail. Service in the Zone of Advance of
the "grave neces.itli" fori having officers traveling, continually back
an1d forth ever -v P 60 dlays to biring a "personal point of view"
to INWa-4iington. Personal impressions of the front were important
to those conifined to ANVashington offices, but personl Iprsin
Were here used in lieu of rather than as a supplement to detailed
ccli n ical in formiat ion compiled systematically from a large numn-

heur of sources. While the importance of Colonel Waldon's "per-
S0nid point of view" cannot be denied, it was manifestly inipos-
',hle for him to carry out his assigned task. This wholesale order

involvinig thouisands, of details included securing "tile latest in-
4 tfor-iman on onl planes, eng-ines, a nd equ i pmln t." Thei colonlel's di rec-

G. 'iranicript of te~tirtwny by Coli. S. 1). Witidon before special rueeting of theV ~~A ircraft iBoard- S Feb. 10) 4, NA, BiA P Exitec. Box t;5, 3:31.8 A ircraft Boardi.

TIestimny (if M.ui 1j . 1). loulois, War ExrjrnditvUreq, 11ouse I iearings;, 66

Gmi.-I Se s., Serit d' 2t'lt. 6, 6 Aug. 1919, pp. 393-1. a'e ensual ring fA
cadsptitaifig to aieationl ont We in the National Archives; reveall the diffititire

v oihrcd hevc~oite of povm'timninivations. t)t-codiiig or trawttstioF errors are
f-, illclit. filldare orcat,jorialiv in suchi cr yptic cables,' is to defy voinpre-

117'ajt PHii I, sufcre til s iec t fu~jon istco em ar radaetr.

A"
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tive assigned himi fun~ctions stifiCieltt to buisy a whole staff of
technlical experts.

Ili addit ion to Is othier dut ics, Colonel I'Valdon was to find out
how the Technical Section, AEVF, was orgaiiizeil arid what methods
tilt, section clliplovc(1 inl sco l- .. teelinlicad data. 8 These istrue-

ilns Indlicate that aIs late IL-i AI 1918 aviation officiaxls of thle
Si-l.rI Corps inl Washintt wertc igoiorant of the structure and
Oi-t mu of the Technlical Section, AEF. 'Nor were they utilizing

itse~icsf~llv;tec in itld (hat a was not rencili' n g thle United States
;It lkh (jili Itv or- at thle sp eed dlesi red. 'Never-theless, while mnk-
11 " oilIh tilie ilio-;t perfomictorv, cfoits to Imiuilove thle or-gaujizat iontil

cil:1w1iels of liaison01, the aulior-Itits IlNViL. W Ill 'hil coiitiiiied to
F d *. 111)01 tile Ise-ivls oIf I!Oe-w1iV!0!s 4)1. IllIiilS.

Ill .\piil 1918 Aiilre- T111.11(.1, 11'icli Co Iih (hmiiissionter to
2 ~~~it( I ii it c taiesgiet to t lie SeCCet arIV Of WVar t hat it might

1We lpoilie to sv thiree iiiitli Ilii thle t U iI. :-jieit ji)tiiiiii forA ~irodct ion of file StA iiX 1) i!Jitcr lii-nt ft hYi srilfil" atg issionl to
1,Ill Fivench idnlistnral teicciliis for l 111t po-t iciilal type)." ( )ne

I ioit hlter t he lwid of thec inis~ion detaole-d to securlle the iniformua-
ion pi-oposcd 1 I v tHe Fretich colIIi'i 1cecc icd lls inistirtic-
t:mis. After- a furHeri ilclaiv of two weeks still another set of inl-

'1 rifotl, \o~i it1i tl:1fttl f()1 it 1114,1-c 1111;i1It:( ceruIiie- apjporltcet to

rel~tc te riilittlC:1d If Ht' n iiii10o1. Thil IN it 11-:11 haldf the tunle

- su~'p~stI t Ias~ il y ~Ii' aiiso a lost eveli beforeC the
1.o~-au'i ii oel 1anee'. Y0 11 'pit. of ilwC ail11iiiii'Ai lydie

llll-O111 0tiC III-C01%Vl 'etiii IIl ci(if l' io'-i ela lliofa

l:1tk'e1 , il id u 1 i thi~t Mae iLit thtN-l iev Ite-! 11uudIl inost 111 )-to-

(11(1 ell .i flu. cntry t tn t'plit'-.t jif(s1ih1htoiuit11iietit.'' pihe

Itlith')l o)f tit,;i- ectM ad os1 It, : tftutoi~ t 01:1t tile

A til t liri jell Setin I' hih-e itjitI-A.*
fIlit Ili-.tt-iciit s fill tlie thief o (f the SPAD I) mission reflect

* *' -~~~Olllltillig" Of tI LtLAi (if c(t v ddi' ltiwIl potlicyr~;ri1. tile selvc-

i~~~ui~ 1. (1 3, tI", M a Id.t Ii.t Mll :iik W i r i j.- . Fr I' -rt ji nc t con i ci i t oil tilhe

(is 19P' ), pp. 31i. 7.
Q ~.\ Ants' Ttirlivis h) Sc-ro-t.trv (if Wa~r, 15 %piil 191s, N.k, BAl' Exer. 11m. 14,

3 1* cL cmM -i11
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t w fit dklL~' Kl" for trc, f wiit'h still prile ICl i tile early spring
I .Altimi!4

1 i thet iiii-ioli ihadl rigiillvk liut' priipose1 as a

1 ii~ l t':ii'l Ofi~ kItl'4 aid tI-clliniquis Ii produICtion from11

F 111CC to tilit' I.' i1tttl st'Itc'. t~in ii't i-ictilolls as filially dirafted
Lil t~kt 'L,)1Ltp i'siti'4ll-i 't1 Itifioriiatiogi Ibout pro-

~:l:iiiil(ii aa onI perfrihn'ni~ice. "itliiitle op)inions oif Air
SietCA pulots.- i' Morcicr. Imiplicit III tile inistriciOUls Wa'~s

' :t.'' Illlifl lo that th li'ii".'iiXOl( re'aceicisionis as to types
of 1, 1itC!,I .t. LIjkc tlt,~ i *tvv iu lollitii, Mnsoi, the SI'AI inissiOhl

'~~~: va'!rClt iiitv oft hI'.\, %til aitgit arva of iniipl jed powers

' it k- e i'im itn upon i I it, inat i ti' of design. I here III its stimlet
Hlll i"t, cmi(k""t '41 t lal tweeii prioduiction and operationls

M>tdil the ilt 4 ot of ptrodutin. Thit atviation ofhict'r-s of the
X I. F' , hol \t'i't ntpii.i r tilt Ii,(. (if aircraft Ill operatiolns

a:,tj. I I~t t ti \' Welt' (it 1tc Inclinied to alloiow -tile ( 't mal dIt' ioiilii

fit .'r toI heni hy rolp'hit'titat jes (if produclt loll ill the mUted
S t tlt, hlcf(if it,.\t ('r-ivice, AI'.l, formied it

tilt.Y liitt til
1 idiL!l T.. ile bt'oard spitt five w~eek-, study-

il'T Lt Il l',niL;iih n r Frne. theii submiiittedl a repiort.
I AI.1:' hati. ()It Ow' (elit nit( r t\i the lJI'T t'j~t oIf the board

X ICi k' l h ) I iuiled L i ii' I I I 'inI~ l (I't' i lt'r au hit isi l l'

* .- hi~~ll s'01 4. 1' ltIIl '',ili'lt, ". txi l iiv of~ a I speial oigi tlly t
u ITlIN It Afilt 1, lleioi It asg11 wt'll ;11-;i the ioni front. fli ol

I f ~ltkli I Tri 'i , .1111 I t t(),i4 1- i L'4 o t: il k' h44 o a . I~ f tebrd'lt,

11:1.11 '~ !R'l ile' Sui fi t; I 1 of r, ch~itur deciu ns i the

,If f *il ie Y t eT -hlc lS o-in tl.- fold h v

0" IPItr iflito ,hlteb a dsd rciedd ro
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After the Bureau of Aircraft Production (B,;AP) and the Divi-
sion of Nillitary Aeronautics (I)NMA) had reached their working
ao- rei i it ([uring tile ,lininer of 1918, the chief of production

.1. 1). Rvanl wrote to General Pershing in France explaining tile

funct ions tot ) M A anid alfunctions of sccppiv to tileBA
ill thle I nited Stactes. ( )n tile other hiand, in Franice b~othI op~erationls
arid supply flwihi the province of tile C'hief of the Air Service
who was5, so 1\,jcleeec, more concercied with tile miliitary use
of aircraift thanl witl hiupplN.

* ~ ~~ \'ill Genera-l l'ecIlcicig'S a 14i)~l ,111ac therefore dlirectedI4 * (ol. P). L. Spaulding to estalish an agency ill France to suipply
the-APit "continuous Informuation" c'olic Irin1 typ)es and

numbers of aircraft nieededl and( to secure reports onl p~erformnce
acieed by models ahreadly in the field. 1naditon tile newi agency

was to keel) iii close touich with tile progre.,s of research in Europe
and inl I ,e Uncited K ingdoii ill order to provide in forimat ion for tile

Natical Resealrch Council In the U nitedl States. To carry out
these miany duties Coloniel Sparilding w~as given anl empire builder's
dream, a free hand in requisitioning personnel and equipmclent to
orgranize an office.

A.spa Ildicig's d irec tive isnotew~orthiy foi- several reasons. Foi- one
thinl, it proposed tilie establlislincenlt of alli' rgallnMotlonl rattler thanl
at teci)cpora ry mIission.I This arrangeieit Indhicated at better appre-
cia tionl of tilie p ci )bhCin Of ic for'icrat ionl thia11i t lI iee haI hbeen hitherto.

* '1'~~hie w hole concep t of th I planl to seid "con linitim is in formation''

L;, 111n iarkedl a1 Sul hItai iistep beVOId tlce t iinkiicg(" embodied in dhirec-
t ives to previouis mlilssions. nI thce nlegat ive Side, Spalding's li rec-

4 l~ive ig.lorecl thle quest ion of channels for routing infrainback
tohie U nited States. 'Moreover, itfailed to Inls[ ruct the new agency

to coordi nate its act ivit ies wit Ii e Itn a eIis r )oc
in format ion01, such aS thle Technlical1 Se'Ct ion Of tile A EF."1

At aocit th cesauce1 tittie t Ic:tt Colonel I SiNcingil" 1%as btusy estab-
ihIllc hs Inlf ormlatlonl-gathI ering'p organciizationi, anot her ission 4

front the( BA P 11vaS Ol)era't icig inl Euirope. In resp~onse to a request
iv from ltce AE F, thle Assistanit Director of Aircraft Production anl-

tI ~ ~ ~ ~ ~ .1( io~zt nis o oFr ieU ndler th-eaeshi Ip of at dollar-a-

12. It. .l~ Id'arlad, "Ili~ory of I'. L.. Spauld ing's M1ission ( )c-r.~as, I. Nov.
11), NA, BiAP 1JiM. Box I0, *MiS Spaulding .\i.'ii. For aiiijc.igit hito the B3AP

4 ijdea -) the' Spaulsding project, ,ve Lt1. Col. V.. S. H orner to Brig. Gen.M I. Patrick,
Chir, Air Service, AEVIF, 22 J.Ji 191s, NA, BAPj Exec. Box S1, 102.1 Tclilnicii
Dl~ba.
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yea expert onl prodluction, Henry I)Clilrt. Tie dirctive for the

U Lockhiart Mission was reinniscent of Colonel Boiling's instructions.
Despite the months which had passed and the experience which had1(
been enlcounteredl in dlealing wvithi numerous missions oVerseas,

Lockha rt's directive assigned (dut ies sufficient for at regimlent.
The mission was expected to obtain from the Allies information

onl their requirements in types of aircraft for a two-year p)eriodl.
In addition to that patenitly impilossible task, the mission wsto
stutdy inidust rial methods, discuss aviation mlatter's with foreign air-
iii iii sters, review the status of foreignl experimental work, and in-
terview officers at the front to gather information as to p~erforim-

aceof aircraft inl combat. Even niore sur'prising than the variety
of funict ions assignedl to the mission wats the extent to which it
rleceived authority to participate in dlecisionis onl design. Lochart
Was specifically iinstructedl to "come to a (definite understanding
N% th thle Commiander of our Air F~orc'es ats to which types should lie

A mtoig thle ma nv fumnct ions assigiedl by Lockhart's directive,
* perhaps. none was so) sirnificant ats the instructions to establish a

lbureclu of information for regular and constant liaison between
France and the U nited States . Apparenitly there bad been no co-
ordination within the BAP in drafting" instructions successively
for the Lockhart and Spaulding imissions. Something of the motives
whiich led the B1AP to spawn. informat ion agencies asit did can be
de~tcted in Lockhart's final report. There existedl amiong the Euro-

pean experts onl aviation, the mission found, "in extreme (diversity
of opiniion" as to the relative merits of thme (different typ)es of air-
era Ift along the front. Far from reaching an~y clear and final de-
ci~ionls as to types, the mission (discovered that it was all but imi-

ph)o;Ssi)le to ge an to pilots oi- even two engineers to agree fully
1upon1 tvypes of aircraft for production.

BA in1 thle IUnited States official,, of the BAP who were re-
~ponsibhle for produlction in quantity were frantic for authoritative

in formation up)on which they could plan with assurance. Each mis-
sion they sent to Europe lab~ored, app)arenltly, in the forlorn hope
that it couldl secure that vital information. Like all the others

* the Lockhart .1islion brought recommendat ions for better methods
of 1w udlingq in formiation rather than conclisive informiation it-

- ~ .(.If. The realizat ion dawned only very gradually in aviation circles
tha~t there iuouldl never he any conclusive information on designs

1:'. Lockhairt Iicport, I Nov. 191R, and R. M. McFarland, "History of Lockhart
Miin'30 Oct. 1919), NA, BAP Hist. Box 10, 33t.8 Lockhart Mission.
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for atircraft. Tihe design of atir weapons wais in constant flux, and
unilv it Continuous flow of InIf oriat loll, bo0th tactical and technlical,
Cnn hI keep thle Air Service, A E F, superior to the enemly.

Colonel Spaildings service (dupl1 icated the work of existing
ail~iic aind cu rtai led, to it (certain extent, tile substantial begin-
ri iis aiIreadY 111.1,e in estaljdIiIr formidl liaisonl with tile air

miii Airisnd technical sect ions of thle several Ales. Tile albsorp-
I innl of liai~on functions hy tile new ageecvwould not in itself

ye1% twi)L( .a ne'aive Stej) b lt I-fter COn fuISIng t1nt' pMAtern oif
ii foiiat jon ence andlin)ir i thiei r etfectivenless Colo nel

S1 i iilin i s ab rup tIlv ordered to WVasiingtoli. 'I'lie in fornmation
-. 7.,chiannel Miv lic- he ad lwoiin to or-n:ize driedi up, anid tile BAP

was about tas frantic for Iniformat ioll as it hadl ever b een1 .14

T'iv Loclkliart report, compijlet ed onl the first of November 1918,
canme toio late to hiave amv real iflence upion thle war. In progress.

In li cn fsin a t n.li thle closing days of thle war i t Is unlikely

9 ~~t i at thle replort recei vedl miiic at teii t on, al though it contained a
Conijiarat ivel v adlvaiccd appreciation of thie problem. Lockhart

S ~ slpciticallv rccoiiiniiended that a perintmanrt organization to collect
iii formlat ion be C.staldished InI Europe aInd that all future repre-
Sen latives anid Illissiuris sen t to Eu rope front tile Variols agencies
if] thet- Uiitedl states he routed tlbroughl this p~ermnanent organiza-
tion. In1 niak img let a iled suggest ions regarding the composition of

the new office, thle Lockhart, report differedI significantly from the
repI orts of prey naits mnissions. I ockliart bl~dieved thiat thie new office
should have a formal table of organization with b~ranches p~roperly

shifed o -formi t iv function of liaison withi European gnce

for scicnceeand re-n'aiehi, enliginceri lri, produtct ioni, nid inspection. '
In addi t ion, lie favored a stanff of t rainedl specialists operating in
fnct ional i t s. Thiere was imp licit in this proposal the concept
of Inforinat ion nis a commodlliity to be handled in the same manner
ats anyV ot her coinnitd it Y, 01)ject Ively andl systematically.

()flicjals of fihe HA P conitii mued to send repeated Inissions to
Franlce long aftIer t lie Tdiclial Sect ion, A El", had heen organized.
''llei n fai t I ill 1n uss ions. stri ggst, sither- iL lack of confidence iii the
wvork of tilit ec uIca Stet I on or a-i failure to receive file inforina-
t ioire Iii plred. P~robably both factor-, were present. Compared to

* ~~ile p' oorly st affedl uIissions of tilie BAP', Itie Technical Section,
* ~~A l- I" wa~s Wvell provided wit tlesi in il, altIIinrugi wh-)ell it hiad been

('Aid ilslied dliri rig t lii sliili(r of 19)174 it ha.d Consisted oif it sinigle
* r It. I An'khart Repor-t.

154okar eot
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oveworedOfficur wh,[o enlatrged tie staff bv Itiring some citizens
o)f tile I'littel Stakt'S Wh-1O jul P jwCiid to belit' iiS L i t tw lie .I ii y
Novembtler 1917 thle TPechniical Sect ion hald a stair of 50, iniclud-
ini,-, 19) (officers, andl in Novembler oif tho following. year there were

-157vloi o ili thle sectijont IncludingL I officers. Thle structure2
of thle Techniiical Sectioun expaniided wvith Iits ifncreasitiir personnel,

an s al ts ol, mI 1$ 917, itfull yea lwoire tile L ockhiart
repot apeaedtbeh ere al r-cadl eig-lut Separate fuio nlal d ivi-

510115, V. t spealits III aircraft , Instriuments and equili unt,

a it 1 t'l ten, CeItICSi its il togaJl v 0icorologv, Ill formiat ionl and
st atitl jeS, it., wvell a., [ltscellanlille tcl allical p rObleiis. Nevertlie-
le'-;, it n~~iot iilitii tile final i11itils itf the wvar that tile leveliuical4 ~S,.c t anddcd a II istor v and Rescaehc IDivision to grather tactical
inflttriat ion to hielp dcsigu1ers tipoeaircraft. It miay lie recalled
t hat tilIe Civil War was cnit~before, tile ( rtrtaltce Departmrient
rcittizeol thle iiipOrtarice of this kind of infourmiatin for dlevelop)-
ii 1 e1 j 1 t tilie Air Service repeated Itile pattern and~ appreciatedi

4 ti- litcd tttlV at tile cnl of World War 1.
A nIenther Of the staff tunmed up tile functiOns of thle Tedluictid

So 0et1 j.It t thle tie Of tile A Mu.St ice Iti a ill IeteC "ItoIC mi1-
plvoy the t)vct-itl efiicricY ot thlet Air Sei~i ce, All, liv making

CUM iI iteIW1hJAl *OHi 1 I it ['irtih I I IC beCst dc," -lts f or aircraf t andil eqiip-
T11t1it.* SjCciCel ll I lie secT itt was to coduct. stuttdies of all Al-
hull anido I (qu ci pilict itas \%ell as all piatentts alit! Iinveintions~ illJ
o!ni fl Sti ihIiit IPcjtohis r-coiiliiiitd ill" (lcisiis oil techniical (111(5-

t1i: , o ai ( 'If of thle Air Service. Sonlic COuIChit ion of the re-
utihli i~held byv tile Section (or- helievetl liv .Its persi'sortl to

I ~~held ) 1-; Iltdljetcil In its (directive that all It% iatiot muateriel

!w .'api-Oti th lt thle Technicatl Section btefotre being- Oifiially
ildqttutl.-' It is ritotVoitltv tha~t tile list of (lilt os for tilteli-

* nh-1,al SeectOi compt~iled bk Its staff at the end oif the war did not
- inclide artY illcittitri of 1rCsponl'ibihitY for senrding" In forniation to

the. I 'iiei States, even thltii the Cief of tbe Air Scrvice coil-
Il tMa to 0t one o11C0f te 11CI vric 's p li i: ry res pnIiotiI It ics.

The LI ''eh iical Sectioni, A V I, was wNell eqip yt to gatlier ill-

It I -'r,, oft \ ir Svr% i.( A tli - s o uf 11 Nim. hutlS, AX.S. IKmt-t. ;t'tt.. n

A F1. *dArift tun1\, it p. xii. IfI 1 7. 19it9. NA, Nk %%I( (irik. It tworils,.AS.

I I o. "FI- I \St ;t L ; -I S. , A lFFl. ~ ,) ,5 t 1 1 iio n1.A

'I ii 1r..f rS , In ,ii* oV ,Ii in ru I ,r .I#. t-k Y r, ) a
"I iA ,7'I2lm l 10 'lv i ri tw tw c t ih u

!If cT kI oALFi,_-na14,rv, inS
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formiation. In addition to its specialized engineers, the section
mai ntinlted a subbranch for liaison with London as well as liaison
officers in the technical section of the French air armi and a single
liaison officer in Italy. There was of course a considerable difference
I let ween li: viing the ma hin Jr for li aison andl actually mnakinog it

wNol. A\ll 0he available evidence suirreits that most of the members
of the ,tatf in the Technical Section were occupied in testing air-
c'raft anid Cju i potent before preparing decisions for the Chief of

the A\ir Service. The mnechianics of gathlerillg and sendingo iniforlia-
t ion to the ilitted States wvere given compJar'at ively little attention,
ali i b)1 elatedIl vwas anl organization, the Tchntica,~l D)ata Divi-

V* At up iti h section1 to pr0cc,5 in format ion.
'I1 T 'echnuical Sect ion stumbled over the miecliallics of hlInlin g,

I itormahtioil. Theli section was adlequalely statlecd, and the func-
1141 >1 't'III't Of theL 010-AIIIVitjtil l)i'Lventt'( (I('ciioiI onl eru~r-

('AM2 III Sm11ll, hort-livedl missins. B ut the cin phasis onl iuiakiit g
lecil~iohis ledl he Technlical 'Sectionl to neglect or. slighit it., re-
'1t'j1tIu ft e or' j4ocueasittg informat ion. It Was confrontedl withI a

!I11lt it uitl of Iiumediate and pressing iroiiieits of a technical
c~alctr wicI it -lolved exicintly. There wvas little time and

1woll;I4A4 hv equallY little inclination to establish at careful System~ Of
r~~1  -01.11111thoughot the facilities of the section, wich included
olc, In Paris, and iii the te.tlig center at Orly airfield as well as
t'c !x~l P,: Oymiiitoined lbrancli offices andl liaison officers. Ques-
t1): irli~mig ini thle Zone of Advance were actedl tl)of by rep~re-

'IJI ttives of1 the Technical Section who traveledl hack and forth

1f h% 'Il l,11i. . the fr-ont, and the other installations of tile organi-
17)

1 llkilllal otheers m1oving1' to and fr'o were a poor substitute for
'111\% IHdi required objective repor'tinig and scientific or statis-

I .41 ilibiprt oif Chie'f, Air Scrvice. All', draft copy. pp. 1011-7, 1919, NA,
'A II r I. tt'. r~k A.S. I 1i'lt. UCOrd )1io 1. For' an ll iiiltiiii Of the 1i;6SIj,

Ipi limed(4 fr the A El in the Uited Kingdtom. Franceti, and lt~uv, Se
4 11i~e I r .,t o, .A-t. Chie Of Stalff for the' Adtait G eneral, 22 July' 11)8,

1* kl N \ i PI . Bo'\ S1. 1042.1 Tchiita R See 441wf) 'Oloii. jj?- 8(-v e Alfieri

'i. ? 10 rr q F- i WI 11114.4lie l:ick of1 jelve stip ;1)1(1 t'ffi'(tiv' ,Aaf
itit, ,.whiih nIfIII;(( "jpractr i iv aI vomipite failure'' of thle Air Service. AEFi,

11 H 4 p j(l1I~II e t of Iri.(;'. I N. )1. P'atrick, ,tioliier frol'l the4 C''ql of
I: 44l r, il f r in i P4i (11'. 71, 5). Thew i'hiel iia Svvholl. toile in) 1)l44li1g

ii-for file Air Si-r' iv ciif, i, ('lit ratil d with tie role (f (1k~cinlinati)Ig ill-
-, I t i lo-i on4 l,.rtiviubir 4 iport 41)4 ri' onle))4) roalite' thatt ;I late a)5hue 194i8

'I44 -(i ll ji-I'll rer'4Iil4L' iwii,itiwi in 'lircrlfI \or'l' Scvnt all the %av up

r if[ chwf p, r f -I i'i :mlt if iii aicluatv S:4I44ir4ljti agellev to talac ('lre oif

~4i' 444 ''r ' ft 0 I., S



ORGANIZATION FOR I.NFORMATION 93

tical techniques for fact gathering,. Durin- the last few monthis

of the war the Technical Section finally dlid create a systemi for
statis;tical reporting" up1 arid down the front, but the (lata so Rec-

qurdwas atlly limrited l ii scope."' 'File difficultY encounteredl in
i~eductim," theiny agencies concerned with tire aviation pro-

!,~T111 III t ile 111 port a lice of using tile Chainnris of iniformatiron estal)-
lijlied hN the Technrical Section was more serious. Whretiher it was
tirt agcrricies %vith their constantly chianging personnrel wich caused
the trouble or the failure of the section itself to tae sufficierrtiv

a ~ re 'Ie ct ionr one cannot say. Ilr any event at no tiie (luring
te wvar did Iniformiation flow 'Illoothly and liltilillouslY from the

T.chrr: ical Section. AEF, to tile several agencies which requiredl
t-hcal andi techrniical iniformat iorn *thie United States.

Soo aftcr 'ajor Gorrell created tire Techrnical Section, %F,

I t was iliscovered that ag-encies in tire United States such as the
NAC.\ arnd tire Aircr'aft Boardl iere requesting inrformation di-
rTtl iv tromn French officias wvho 1 ad Ii ianY V nstarrces ai readiv

mx ieoI~d ideli tical data to tire Technical Section. Duirpl icate re-
wtsOf this, na~jture njtirllvN irked tire French auithorities arnd

axle iil Ntarnce to Lloyd Geor-e's subsequnent scathlrir corirrents
)Ir thie (:ipaiile. i o(f rrgriesIir the Urnited States."1 Aviation
tlice vs iii Euroe were inclined to blame the failures of the svsterr
(fl]i~orir uponr tire "abrsolute lack of support" receivedl froin Mash-

i1 1 2-toli. Tlhere was solle juistice to this contention. It wvas riot so
ina r Id t ce r of official i will i rrresto Ir(, cooper'at ive as it was

i1 g-Ciolk: lack of Luid~erstand~ingr by those in tire ever-chrarrriirr orl-
i,liift ims inl the U1nitedl States of the proper channels andl aigen-

It with IIicli to deal.20 A sing-le instance will illust rate the pi'or-
1111 :oh 1jatelv. As late as ,Jnrne 1918 tire BAP executive office

4 fWin1rl It rIV(CCvarV to point out to ienirbers of the staff that tire
oflice of the Techrnical Section in London wvas a suibbrarclr of tile

N ' inalsct l(in, A E 1, Ilr Franreard all (leal inris Nvith tire Loir-
Is. A fur June 11S tatitival reports iwere regalarlY coulpiled on suib details

i 11; hu r,. airer iftI ;j ,'a b hlr, iastage, Iero-onnelI st rcngth.i spa res, ctv. Se
l 'roure-s rtep rt, of Air Service Activities,. r: 1," A.S. Exe. Sect., 191rs, Nationl

War C Here 1 Library. VG,576:1
1". F.-.t lat fvtm l( kir bY IA. Col. F E. S. (;,rroll. 29 Oct. 1917, NA, BAP Exec.

B.ix r1. 102.1 T'echnuicaul Dat, h and David Lloy' d George, War Menioirs ((1 vols.;
1-ton, Little, Brvown, 1933 317), .511: ''It j, one of the~ inexplicablhe paradoxes of

hi1tOn, that the greatt winchiie-pro(Iiicingr ntin on earth faired to turn out the .
iiw(1virdnir of wa;r after 11; monthis of sweatinz and toilinz and hutiling. T1he men
pi 4-,I inl rharvite of thle )rvamieation of ill( (mint ry for this puirpose all Svcne(1 to

hi .-- wi oticr b ut never the hi

-. . G0. 1I. (.nrih'r othirise unidlentified) ito Ih-tirv Lockhart, Ni M.av 1918,
N A. RAP 1 xcv. Blox 14i, 11(2.1 'Itechnical DAut.



IESc A WAPONS
([t otfo,, sl~iild le rmitciiI throuigdi lO:i ri. ( ICed Hiot at-

tiilit to1 weigh he1 pro~s andi Conls of H ic. p rocedu rte itself. hut tile
t l ltL eo t i s a t r i i iini v a S e t i A E F , i h a d

iwenc~tali~hd a lil opeatiig "'rele fludr it tile Uitted

,V(ed oore tp~k -fit IiulN

struchirean, ohi, (IifliC'ii-tV procetirei

Had1 tjlt. lavilica SkclLe Vv t~oe orl tlie anden-

to [t," oil('*:L!SIllW A~hll!rhm..i tls diffillt Ilh r it:
4 1 ~~~I, ;& ith l : I ( I t -IIIIi I I I) t I ( IL . e~tIjv n AI I Ieto W I rapic

of ta'kiui- ,lw e I~ smi.;rcc, irid claimlek of iiiforlInati0i 0 "'

t her :Ld fli uloult 1.k, vnt irk Air- Servce, ALNl*2more.
fli Ith "ullhol"ofgatheirii i

scillill ~ in r irmati('11 fit Iilotkcri ;QIticv. thc Infc,,rlia .1 C

'Fl, 1lf~l-n:t,(IISCC101, FFwa al oitigrowil of tilt- offite
f wht'l II;d heri r-aizedfoi theAirService 'Pi-tir-

Chlc (i th .\t- ervce v~ciI~ld ilt flforat ollSection11 as the

"Fils lclu-Im oftecillcA dta n tIc uncion ofthe Irifoririation)

apparsto avcbeu ,II eror fo ti(,coniception oif fizic-

tol fudl toeat11N itiehformiatiori S'ect'ori douiiri tile
"Va wa- 11iett nomdoioltaiig, i)1 eratiohl 5, tactics,

and tit, k~v,-' J st ~lce ileItie f (1%iviSionl caie beiweeli t Ilt

Techilcl S.".to~landtileInfrmaionSect ion, apart frozii their
,k~frjZq)II1II ,CIM% 10L, S ILI' t~ leel-11iec lt-e relaLt onslip hie-

twe'1titclal ehlclifraini ,.uch its to defY separa-

2'2 A eri , ,I)r,.irii/ iolC arIforGS . 91 p %. t I " I)i N c. X 'i I

Coor~ifi~tiol St 'F; od fo t~wnio~ l~n t i hto ill th T''re c of ir

I ~HA Wcod. kw 1... ( 41

V.-

:7*



Scheinatc Ii';ranz III ist rat-,q tile Comzplexrity of the System
for Transinitting Technical Information fromn Europe

to the United States During 1018

F 11AN C E ENGLAND
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UN ITED) s~rT'S

rnt oldnrs indicate normal rhn-Itrs of conr nnnd; ather livirs ind~icate e27ledient
r'.onn' is es ,;blishpdo by /lreau of .'hrrraft P'roduction ofiritds. l'rn on (his
sch, mraLIir anod hi:;hly .imn;ipilqigt.rayu, it is evident that inultiplo- sources of (I('iqfn
infirri; ,.7~ rtaching f/a' B, IP 7nade conflictingy recomoicudat ions nltmost tttel'ht(tole.
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'The Split! bet wen tile TIechniical and In formaition sect ions, A EF,
I~ ,More L11ini1fieanlt thalltItmay at fir'St appe~ar. To' beglin Withl, the

(U dcateoi overla ppinhg funct ions of the twvo agencies had a coni-
Id ilcr e izi flien CIIC poll theit operat ionl of t le Whole program of pro-

dri It;lt (11 A~ * W 1 iIl War 1. i*:ell more in o tilte split he-
t veen t actiozil a id t echilca i.:In formnationi, though nCeer coniplete,

\ t.to (5t:4l)iill a p)rci-Odlit which dIrove at Nveoe between tile tw~oI far "IC !20 N-eais foilowitrug the war, teniding to disassociate the
Nt W(:1)01 l a5 ai tee] lii 'Ii ad jleeNTICnt fromI I ts aj diCat ion III conI-

1 Fach of t hec influenices uponl tile air vepo exete by the

-rcturc oftile or-anli7at ion for liais;on imust h~e studied in detail.
j(ir1*o oh gicaHl v ti C in fluence onl product ion caime firs;t.
4 lId:nlnte t actical 1111d technlical In format ion was the root caulse4f Olt da vs i 10111 1 b:uck- the prog-ram of aircra ft production

inl tie Un ited States. Thel( Tecinicni Sect ion's failure to advertis;e
I ,nli)l1141141 procedures ag~Cs~l.cou pled with the wanlt

f clean r! v dtflle~d nure:' s of inte rest betweenl thle two agencies, for
44n n 1:1h t. resi Ited illa i Iadequate flow of in formation to the

ith S ;ue- . Du rung" thle .Il uner of 1918 officials liandlin g pro-
I dicion jecune o CUccrel with tlie breakdown of the system for

inforlimntion from Eulrope that they went so far- as to'esqtablishi
I (~ ' owi ~t ifi ithi thle A EF. This uinsuiccessf Ill veniture. which

l 1reaidv been (lesrilwed in the account of the Spaldinog 'Mis-
sic 1 n*wsIII effect n4 critich,1n of tile failure of tile A EF to supply

flt, Informal'tion nieces sar , for product ion of aircraft.
Whlen tile BP creaIted aI new Technical Information Section

inWad in gton" it wvas an i1 Ipici t admiiission that thle falit wvas not
c entrely confinled to tilhe overseas Air Service b)ut laty also inl the ab-
('nee Of aill adeumate ag' ency for processing inflormation inl the

1 1 nited States;. To1 impr'oVe tile flouw of technical dlata, this new
c'ect ion 10l tile BAP seui r-eo app roval from time Chief of tile Air

crvlce. A EF. of a plani to I l vu all i ilformnat iozi. Wich was; inornmally
wdto the DM\A. duiplivatedl and sent to tile B.\Pt as 1e.l7 Thuis,

i4V August- 1918 the orgoauui'/ati on for passing- in formiation from the
figi it ing front to the point of product ionl coln isterl of two parallel

* 5y-tcins. One( was tile normal channel of comiuanol fromt thle Tech-
MuiI Section, A EF, acro;S the Atlantic to the Technical Section,
DMAI.. and1( thence, inl the form iof directives, to the BAP for ccrtain

tvh es; of aircraft. TIhe second clun uel of in form at ion was thlat ex-
215. 1 ockhiart to Cief4, Air Service, AF ' F. It A II l t 101", and Copy,)p 'lMero byCh*f Ii evcA .,1 un 98 A ]A xc ixH,121Tcnv;

Daa
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tending from the BAP repres-9tative directly to the BAP Tech-
nical Irifoinmation Section. Tnis parallel pattern was somewhat
compjlicatedi by the order issued by the Chief of the Air Service
providing that duplicates of all reports sent to the DMA be sent
dilrect to the BAP. Despite these irregularities, by the end of the

NUniler of 1918 the director of the Teclhnical Information Section
of ttiv RAI' was able to report that the flow of information was ac-
celerating and that liaison was gYenerally excellent. The illusion was
short-lived.,"

Little more than it week after the Director of Information for
B3AP had pictured thme problem of liaison in glowing terms, a newv
storm broke out. The T'chnical Section (DMA) protested, not

itotsonic justification, that the newly created Technical In-4 format ion Section of BAP usurped andl duplicated functions prop-

erly belonging to the DMA. A suggestion by officials of the DMA
that time new section be abolished appears to have had little effectI

since~ ~ th-icnca llfration Secti*on continued to exist. As long
as the DMA failed to improve the mechanics of its organization for
dissemninating and processing information, it could expect the RAP

to operat rval and parallel agencies. Officials of the BAP insisted,
but failed to support their contention wvith examples, that process-

ing by the DMA delayed information by as much as four weeks,
thus making it "stale" before it reached the production officials who

n ed oinn crai did not simplify the handling f n
formnation. An impartial observer mnight well synmpathize wvith an
unhiappy British official in Washiington who admitted with char-
acteri .tic undlerstatemient that hie was "extremely exercised" over
the situation regarding technical data. Where, lie askedc, should in-
formation be sent, all(] what guarantee hail lie that sending it to

4 one person would ensure its proper circulation? 1 hIs qluestion
*cut to the hecart of the problem. The duplicate organizations set

2,;. Dlirectoar of Tech. Info, Sect, to Asst. Director, Aircraft 1~ uto,0 Secxt.
10 IN NA. BAP I' EXec. l'X 'S1, 402.1 Technical Da;tra. W. C. Sainre, the Tuclrniv'al
]:fa:rrn ti n S-ection diret toar, wats put in charge of the NACA Ofirce of Aeronauatic~al

hcizncr' ira S1ptentiher 191S. This at'iration informaaationt ;ign , a further comn-
c i(A a in 11) , ilt cri, had 1wten est abli ~hcr ja ita aua ry 191" ZaS ra "cent ral gove rnr-

drt-nipo'.r a,- for avraaiaautivata . It relict
1 upon tire National Rteseatrch

Ctkircil (wec foalawarag chapter) for irformaatiarn from Europae. NAt>X Annual JVe-
pr 19als ( Was'hira -ton. GPO, ON1). pp l '
2.AOs. Director. Aircraft Prodtaction, toa Ar'tln; Director. 18 Sept. 1911., and

Men w. 1; A1' Exta'. to Actinrg 1)ira'tor, :31 (it-t. 191S, N A, It X11 Exaec. Box 81, 402.1
* 'In 1~r~~a1 )sata.

" l WI X. Ainahlill, Special BIritk ist ~ siara, to A st. Di raptar, Aircraft 1'rodue-
Cn. 21 J ul%. 1911,, N A, n l .x p~ce. Box S1, Ia21Techiaicral Daita.
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up by the BAP were irregular emergency measures, more expedientthan effective, designed to solve a proleni b - direct action. In

doing so, they created a whole series of subsidiary problems. For
each new information agency established, there were countless ex-
isting agencies which would have to be "educated" as to appro-
priate channels and methods of operation.

Just how difficult the process of orientation could be is illustrated
by the relationship of the BAP Technical Information Section
with the British Mission in Washington. 'he staff of this mission
built up a working relationship with the Technical Section of the

14 I)MA. When the new Technical Information Section appeared on
the scene, a whole new set of relationships had to be determined.

!' '.. 'The problem was not simply one of handing out duplicate informa-
tion, for the system of liaison was far more complex than that. The
reader will remember that the Technical Section, AEF, maintained
a branch office in London. The BAP had no such office, so it was
compelled to rely more heavily upon the liaison services of the
British Mission unless it was willing to wait for information to be
sent from the branch in London to the office of the Technical Sec-
tion, AEF, in Paris and thence to the Technical Section of the

• , DMA in Washington for processing to the BAP.
The situation presented by the system of multiple sources of in-

formation was not unlike the complexity of channels confronting
the foreign office of any modern state. Diplomatic information from
abroad can be gathered either through a minister or ambassador
residing in a foreign capital or through the minister of a foreign
state accredited to the government seeking information. The anal-
ogy is useful because it reveals that the authorities in the United
States were riot entirely without precedent in struggling to solve
their problemns of liaison even though they failed to derive much
profit from the precedent. Whether officials of the BAP sought
information through the )MA or through the British Mission was
undoubtedly determined in the final analysis by the success of one
or the other source in providing the data desired. Regardless of
comparative effectiveness, both channels continued to function and
provided duplicating and overlapping as well as conflicting ad-
vice.-9

Failing to receive what the authorities in charge of production
considered an adequate flow of technical information through the
military channels of the DMA, the director of the Technical In-

29. Some of the difficulties arising from conflicting advice from abroad are dis-
cussed below in chapters 7 and 8.

II
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formation Section (BAP) set out to improve direct liaison with the
British. In an accord reached with a representative of the British
Aviation Mission in Washington, it was decided that all future
exchanges of information would be cleared through a single in-
dividual in London dealing "on the widest possible lines." All
specific requests for information were to be channeled through this
person, and the reports of all missions, deputations, or observers
in the IUnited Kin.doi were to be returned through him. Finally,
it was stipulated that all information returned to the United States
would be disseminated by a single suitable agency. Presumably the
suitable agency was the BAP Technical Information Section.30

The agreement of the BAP and the British Mission contained
Sseveral administrative features which promised to help untangle

the snarl of agencies for liaison. If it did nothing more than reduce
the number of independent and uncoordinated reports returned by
missions and observers, the agreement would have been useful.
Nevertheless, creating a new agency in London, even if it con-
sisted of only one individUal, was after all merely adding one more
agency to the many already existing. The agreement was typical
of the prevailing pattern and practice. Officials sought to solve
problems with more agencies rather than with better agencies, and
in creating new agencies the circle of problems widened just so
much farther.
I low much more difficult the addition of new offices could make

the task of acquirin'r technical information is illustrated by an
incident in London,. Vhen an official of the Bureau of Standards
wrote to the Scientific Attach6 at the United States Embassy in
London for a certain bit of information, the attach6 explained his
difficulties in securing what was wanted. The British had set up a
Liaison Office in the Air Ministry to handle requests for technical
data, and applications for information were channeled through
this single agency. The report of the attach6 is perhaps the best
possible index of the effectiveness of this paper-processing agency.

"I succeeded in evading this requirement in some cases; in many
other cases it resulted simply in the delay of the information from
a fortnight to a nionth." 31 Tile vicious circle was complete. Since

few, if any, relied upon the established channels of itiformation,

.30. "Memo Itepcarding Technical and Other Information Given to the IUSA by the
Aircraft Prodluction )epartmcnt of the Mirnistry of Munitions, Great Britain," 25

.July 1918, signed y )r. Wallace Sabtie tutti Sir Henry Fowler, NA, ISAP Fxec.

Box 8i, tV)2.1 'rechiail i:tt.
iM. I. A. ltumstead, Scientific Atta(h , I,ondon, to S. W. Stratton, Bureau of

Standards, 30 July 1918, NA, , AP Exec. Box 81, 402.1 Technical Data.
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virtually every organization created an agency of its own, increas-
ing the frequency of conflicting reports and reducing the degree

of control exercised by the military officials, who were responsible
ultimately for the success or failure of the various programs for
aviation.

The futility of creating new channels for information was recog-
nized during the fall of 1918, and at least one agency sought to
improve the sit uation by refining existing procedures. The reforms
proposed by the Director of Information for the BAP read like
a catalogue of errors in the liaison system in operation during the
last month of the war. Henceforth, the director suggested, officers
detailed abroad for liaison service with the Allies or as members of
missions should be chosen from among those "directly responsible
for the subsequent use of the information." While this was mani-
festly impossible in every instance, the director felt it was essential
for each officer sent overseas to be "conversant with the subject"
of his mission. The director further recommended that the orders
of ca h mission should be "carefully and narrowly define" by the

0agency originating the mission and that activities should be con-
fined within the limits of these directives. For a corollary, as if to
emphasize the point and take note of very human past experience,
the recommendation added that each officer should "occupy him-
self solely with the specific purpose of the trip and return at the

T,1 earliest possible moment." Perhaps the most significant advice the
director offered was that each returning mission or observer should
prepare a written rather than a verbal report and distribute copies
to all interested agencies.3

The reforms proposed by the official of the BAP reveal continued
reliance upon missions or individual observers, even at the end of
the war. The emphasis on written reports indicates that officials in
the War Department at long last appreciated the slight value of
information not reduced to writing. The contradiction inherent in
the director's recommendations l)rolbably escaped him. If missions
were to reduce their findings to report form, why then was a mission
necessary at all? Missions, it must be admitted, had certain ad-
vantages for special projects over the services rendered by per-
manent liaison organizations. But for the routine transfers of
information, estaldliahed agencies with functional stafls and well-
cultivated official contacts had shown thenselves more capable of

32. Memo, Director, Tech. Info. Sect.. to Acting Director, Aircraft ProI., 24
Oct. 1918, N.\, HAt' Exec. Box 81, 402.1 Technical Data.

I•I
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'rathieringr information thani had missions, even if the agencies were
deficient in techniques of dissemination.

Officers in the AEF when reviewing, the experience of thc war
reiteratedl the recommnendat ions of the BAP. Their reports noted
thiat the absence of specific directives and carefully defined instruc-

*~ ~ ~ Gn tiiibad iiimrdthe efficiency of missions, and the practice of
w~sgigpersonally or professionally unqualified officials had been

*it constant source of embarrassment. Afore significantly, criticisms
* froin the AiEF wvent beyond those propounded by the BAP and

stressedl the importance of agencies for liaison in preference to
ind~ividual observers and missions.

#Looking back onl the tangle in liaison, the officers of the AEF
who reviewed the whole period of the war emp~hasizedl a lesson recog-

Iii~d o l fter repeated failures: it hias been demonstrated, they
~~ s-l d, that departments, headquarters, and armies 'cannot be dle-

lend~ed upon" to furnish information "automatically." Informia-
ti ollid 01gClICICS Could ensure at continuLous flow of technical data
Milv by ed tablishiing a system of liaison with representatives in
e% vI agej(n for- tri ning op~erations, or staff duty, each specifi-
cally charged with tile sole mission of gatherinig information .3 3 On
bothi idcs7of the Atlantic military officials recognized, at last, that
techn ical inf ormnation reqluiredl organiizationis to process it con-
tinuidly if production wvas to keep pace with time flux in design re-

* (jquiredl to miaintain aircraft superior to those of the enemny. Un-
oituitteveven these simp~le fundamentals wvere not recognized

* until after the fighiting had stopped. Organizations so painfully
1,SSemiibled dur1-ingy the wvar vanished. Some lessons were salvaged.

* .,Many~ ladl to be learned over agrain.N1
INheither or not the aircraft p~rodutcedl in the U.nitedl States would

hbe .silerior, only the 'ompletitive test of aerial conibat could tell.
But beforeT going on to analyze sonie of the results produced during

* the course of the war by time disoranmized state of the agencies for
g'ttherimg information and making, decisions, one must explore still

3:3. See Inrfrmatiorn Section, AE, in volumne entitled "Lessons Learned" in "Air
Sr~v, AF1K , Iliktorv," Series A, Vol. 15, ca. 1919, NA, WWI%* Orgn. Records,
nI lQ. \ El Files. See also bibliographical note, below.

2 4. T[he Infornrition Section, A El, anticipated the recommendation of thc Lock-
Ira rt M7'l n in) comiliing anl extensive history of thre Air Servie A RE (see above

n. ;;. Thie Ilr',o'ns learned," however, were for the most part imnpressionis of the
;wolat the rid of the war rather than the pro~duct of day-to-day operating

t-\ trivnrie frrrir 1917 (inward. Because of the comrpa rative inareeessibilit% of these
li -' rics after N% orid War 1. even tire limited value of the "lessons learned" was
litile exploited.
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another area of administration. Alongl with thle seVeral sources of
technical data i11 foreign countries, there were in the Ulnitedl States
a number of ag'encies for engineering andi scienltific research con-
tributing to the field of aircraft. No studIy of the aerial weapon
would be complete without sonic considleration oif the organization
created to utilize these agencies in the national prograli of avia-tion.

5A



Chiapter VI. O)rganization for Research and
D)evelop men t

WtHEN THlE UnitedI States enteredl Worldl War I the nation was
unprep)ared to meet the denmandls for aircraft which full-scale par-
ticip~ationl in a worldl conflict reqluired. E7'ven though the unprepar-
edness of the United States made it impeCrative to count on Europe
for immediate production of tactical aircraft, from the very out-
break of war there had been no intention of continued reliance upon
foreign states. Pride alone, not to mention strategic necessity,

* would have compl1 elled the nation, sooner or later, to establish a
sel f-sufficient aircraft inodust ry independent of foreign leadership.
A scl f-sufficient sou rce for ai rcraf t imp]les the existence of a highly
perfected systern for converting scientific and technological ad-
vance, into designs for production. Such a system, in its barest
essentials, would require organizations for seeking and exploiting
new scientific knowledge and organizations for applying in prac-

* tice the findings of the scientists. In short, the nation needed agen-
cies for research and dlevelopment. But in April 1917 there existed

* only the most rudimentary beginnings of an integrated system for
acronautical research and development.

TIhere was no room for false pride regarding aviation in the
U nited States when the Bolling Mission sailed for Europe., In
early 1917 thiere w-ere only about a hialf-dozen aeronautical en-
gineers in the Aviation Section of the Signal Corps. Several of these
officers were act'tally studying aeronautics at the Massachusetts
Instittet of rrcholo-Y when war broke ouit. 2 There were at the
time only 10 or 12mnanufacturers of aircraft in tile entire United

F States. Of these, only about half had ever constructed as many as
0()airplanes. None had ever desiagned a successful type for combat.

1.1],'y rren's chairge tisat pride kept the United States from profiting by
th rxp rience of the1 Alit- Iie.n do-sii nhas br'en dlemonst rated as erroneous in Chap-

* b~~~,r 4. Sea- David ILloyd GeoIrge, IV.r .lfmr(6 vols., Boston, Little, Brown, 1,13-
:17) . 151 and F. S. Go;rrvlI, "What, No Airplanes?" Journsal of Air Law and Comn-
ia, rrr (Jan. Ott )

~It. Crowell, .lrnerica's Munifionst; P47-/'918 (Washington, GPO, 1919), p. 240.
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Th'le Curtiss Aer-oplane and Motor Corporation of Buffalo, N.Y.,
having constructed a large number of training aircraft for the
War D~epartnment and for the British, was the only manufacturer
with extensive experienice. Moreover, Curtiss enjovedl the advan-
titge of the services rend~ered lbv a number of Iti sh nier
serving'4 oil the staff of the cor1 )oration.3"

There couldt lie nol(i Instion of the unlhikel ihood of creating" -an (4-
feetive aerial force with thieselimited resources. Event if the WVar 1e-

partmcnt had been able to p)rovide the manufacturers with dlefiite
Objectives inl terms of thle performance dlesired (which the dlepart-I
muent was quite unprepared to (10 in April 19174), it is dIoubtfuil
that a b)are hialf-dozen designers could have developedh the types
of aircraft reqIuiredl on thle front in Eu rope. The nieedl for aircraft
inimediately and( in Ilrge numbers Inevitaly l rotmghit ab~ou t til eI-
cision to turn to Europe for models of tactical aircraft to lbe put
inito productioni at once. Oi the ot her ]land1, tile decision to estab-
l;-Shi an organ izatilonl for. expeiminen tal en gimeering" withinl tile mu i-
ttarv service camne only after leaders in aviation circles, became
awarle of tile problem of continual chiange in designi. When the Boll-

* .~ in \Iissioi wvcnt to Europe for' modlels of aircraft to put into
p)roduction, the assumption apparently had been that. those chosen.
wouldl be sent homle, coleil, and turned out in great quantities. It

was not until the midsummner and fall of 1917 that time full imiplica-
tions, of time never-endingr chiange in designt imposed by aerial corn-

in the United States.-I
Not until after the return of aircraft designer Lt. Col. V. E.

Clark from his service in Europe with the Bolling Mission did of-
* ficials in tile U nited States set up1 anl oI-ranizalt ion to hiandlle en gin-

neering" probhlefms at the operating level. In October 1917 the Chief
Signal Officer authiorized the establishment of a Signal Corps "ex-

lperimlintal factoryN" at McCook Field, Dayvton., Ohio. Lieutenanit
C olonel (in rk took commiandl of thle new organ i 'at 0)1 whiich was
officially. designatedtl e Airmplane E'x perinmental Decpartment. This

o posit ion prob~ably cuirtailed Cla rk's effect ivemies.s as an air-craft
de'i gncr i v loading i1i1 N% With ad miniist rat ive routiine, but thlure Were
other reasonus wvhy the eng-ineering, organization failed to turn out
(lcsigns for combnlat ai rcraft.'

3. 1144., pp. 251-t.
4. Se-, for cvittplc, the gradutal chiange in attitudes; of nmmbe" of the Bolling
i ion, Chapjter t, above.
.5. Eliotost t copy, Signal Corps, Equip. Div., Offive ivino, No. .30, IN (Oct. 1 917,

in files of Wright Field lust. O)ffice. As early as 21 M1ay 1n917 an Aircraft Engineer-
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The Airplane Experimental Department had scarcely been
established when it was confronted with a rival organization, the
P~roduction Engineeriing Department. The Production Engineer-
ing Department was origoinally formed as an agency to prepare
andl expedite production of aircraft from European sources as well
as tbo-;e conceived b~y the experimntal depar tment, but in actual

1ratice the p)rodluctionl dep~artmienit bcamifle an exp~erimental en-
giinlevirio ir ency itself. 'Many of the decsigns sent from Europe
hiad to be alttured significantly to fit available engines, and in effect-
ing thle necessary mnodifi cations, the staff of production engineers
became experimental engineers perforce. During August 1918 ex-
p)erimfenltal andl production engineering combined under a single
hieadl.8

The urgency of thle nieed for aircraft in France undoubtedly
tendled to divert the limited number of designers available at Day-

ton from original work in dlesign to expediting prodluction. Afore-
over, the staff at 'McCook Field found that designing aircraft wasI
dlifficult, if not impossible, when separated from the actual process
of manufacture. 7 Whether it was recognition of this dlifficulty or
the prlessurie of the contemporary need whiich induced the enn'ineer-
iig staff to abandon the attempt cannot be determined. In any

A evenit, after the first few im~b: iths of 1918, the initiative for creative
designing of aircraft was left for the most part to the engineering
staff-, of the several manu fact urers.'

In view of the limited resources of engineering- skill available to
the mjanufacturers of aircraft in the United States, the results
achileved in term-, of actual performance wvhen war camne wecre re-
Inarkahie, anid at the time of the A rmistice a number of indigenous

in~r li ibon hid laove formed but only :L,; a staff office in Ilivi 0flice of the ('hit-f
Sig:nal Officer in Wai~liiigton. For e% ideicn(' of tli{ div ersion (if dvsign talen'ft to comn-
mandrii functins, vce A1irrrff Proiductio, I leariiis Iifre Stilwommiiittekc of Sentate
Mli I itair v A\ffairs ( ,iiiiittev, 6~5 ('ong. 2 Scs,., 15 hil 'lv INS1, !, 779.

6~. Some of the problums envounireci ini coniv(rting forvigmi lisigms for tvc with
I illertvy erigine,; are lhjrIlsSwi in the followimiir chitipttr. see also, for iitails of or-
galniiatiimal chaniges. Capt. It. It. Blve, " histor ' of ..- ipaeFniern
.1 )i -ion . ... 15 A ig,. 19119, Wright I ilhl Iust. ( lihe th.

For an ilttmtratjon of this problem, see .A I I listoriral Sttudy No. 5t, "The
Dce1opinviit of Aircraft Ghun Turets in time AAX F1 19 11 191tI," 1. 2S9, Maus 1917,
AA1' Archive.

Sve "tohri-Wing Arraft in the Arin Air 'orces : A StudY in Rlesearch and

temt, y tagovCmens engincers toiesignr militarY aircraft See kJ.A
3vk."nvestigati-ms," Sept. 1919), N A, BAIX 1'1list. Box 8, 33:3.5 Investigation~s,

(;imwril; and .\A F Il[-toricul Study No. 501, "Materiel ItCSVa rc-h and Development
in the Army Air Arm; 1914-1915,' chaip. i, 191,6, AAF Archi' c.
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dc~t~is~.irejlist at tile point of enterimg full-scale production.
T1he l'ackrii d MoI tor ('ait C (ompaniy used at French aeronautical
tii gircer t mi rictI at St. (yr to p~rodu tla two- place p~ursuit, the
I xjitrt, '% it i pt'rtoriiaice soiiewhait superior to that of thle air-

lra t n'tioni alog theit f ront. 'lTe iliorii;s-orse onle-place puir-
'.iat, t hi MIart iii ioniiher. andii the Loeiiiig two-place pursuit were

ii ~tjiitlv(Iililest ic designls ich had :iciiived stiperior perform-
ile ITCM" %%I lie i( war em It .. 1 Bult tile superlat ive achievements
it Ilid cl [)pijcr it'ltal typaes dia11 lnot Will battles. Riesults, iico iiiat-

t(T w latWi'iilll~t'*a~ ,,~ Ncii' of little vaaluie uinless tile%' repentdir

ill t Iit( I ,liltedl shIii reachied IE'urope ill tiiiie to h~e of %,ilitl iii World

r '1 V l iiet'NUioeiit of t it(' VliltL~ States lin creative design.1 and

eJ."lle~ g, Impotan Onynsfa ste mreih

ttof it Iiiitvan e-loe tb V fepeinet

l( Ii ,_ i il-r 0 vcapolstog-ive anl adiva it age for victory, creatilve
A (I"ILll ll he 'ntedStaes laYvtl littlIe or iio p~art. 'The effort of

fileWarDel,11tilcli an ti e raf industryV togrethler wvas pri-
l1It nilv itlit t' di rect ion of appliecd rat her than creative diesign. The
-ric 'tc pa iirt of' the( wart ire programn for, aviation was devoted to

iilacllilltit rill" from r'eadyv-miade designs aiid to reducing foreign
(It' 4l to 1) rolluti on. H enice there was needc for at doiiietic agrency
t() c\ alore tile niany hiorizonis oft the new science of aviation. Such
;a izt'i iiiC llre~ltlv cxi',tedc in the Nationial Adlvisory (Commimttee for
At ronit ic, ( N A ( '. ) , bit thle NA.( A was not. a part of tile Wair
I )a : t iitit. '[le (legree to which thle W~ar D~epartment would

4 r ,(fit fri 'iii thlt' s~.ervi(es of the N A( A lin pcrf' i rg tile air wveapon
Ii I;i r,_i'v chi- acitient uponi tile abilItV Of tile de4partnieit to

C-' Iilil a f1 :rid" et \Ct'vsteiii of lilsoi wit t leacirtiiait ical agency.
ilie N .\( A 11:1s all ready beeui mientinedi in an earl ier chapter as

H it 'itrt't Oif a1 !liner Oii a'l 11nval ap propriationis hill ill 1915. Trhe
It il Itleislation of tile NA('. grew out of the efforts of a

-li lit I art't i heLl-e tradlitioin at the

I !, r , im ri~ t' -i rli ii i%, jilalib 1~ dji'iu-ion i rcraft tlastivriit il
t 1 S! 0-' (11i jI IL' W ,r II W ar 1. ( ro%%11 i.1 in',K Ml,,.n~ i 253- (4i,

, ;. ( . I i r '\, -r .i a iI; ir, i i i tI o I' aiti -d S! t v1,. . ...... ;aIircs iaifn re~~it lnitituta' of ii. 'iial I !rgin-r ( New Yrk, i I); ait Coal. G. Wa.

t nd I .t. I i. 11. F , auaos, I' ( d Si f . At . y Irn .ircraft P'iiducliwi Facts
l iv.; :zt, c Pm'i 11) 19
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have ben, waS scarclely dynamic. Officials of the NACA believed,
with Itiliple Jist ification., that aircraft manufacturers were not in-
ture-ded Ii miodels inivolviuig "radical or sudden changes" froml the

re~iigstaiinlards. ClearlY, thle Committee reasoned, it wats the
rcsjpohisil1itvy of a dlisiniteres.ted agencicy such as the NACA to lead
tile wyIli putsh ing lack the liori/oiis of aeroniaut ical science and

4~4~ to sct tile paIce In develop~ing better Aircraft.1 3

Bcniciju as the Inuti jitt ive of thle NACA maty have been inl stiinu-
l;Ltilug aIer'onaultical research, 11ggressiveiwess was not Without its
Ilioi'C (jLi'ICtIbC aspects. Wh len the committee turnedI fromn

reerh to participuate Ii planning produlction, it contributed
ni~~iV albeit tmiu iuitenltionialhy, to the organlizational split between

op4 erthonus miid suipply whinch (lid So imulcli to lhamlper thle prograiut
of a1*rCr_ ft 'In j\orjl a 1.14 TIo colltlemnmil tile Coll,,,i*tte fort

pri l l insreuilting( frolli its ci agn i ctivi*ties beyonld those
* cointempj latedl by Congress is to overlook the factor of pecrsonality

- ~in thli new a-cev. The entlitisiasuin whi cld the NACA to undcr-
take planinlg produict ion ttlie absenice of Concrete activity inl that

i ect io -teSinl(ops was the samne enthutsiasmn which led
I.tile Comimit tee to effective service inl the field of research.
J0, Officials of the new agenicy were certainly aggressive. During

1916 th le secoiid year of its existence, the NACA seciiredl ani ap-
4prop riattioni of $85,000 and asked C'ongress to providle $107,000

for thle next fiscal vear. Alt boughd Coingress was doubt less influenced
14 hiy th l urgies of atviation inl Europe in grunting these inicreases,

thley till1 reCfle'ct something of the energy with which the committee
A tackled tile problemi of iteronlautical research. Another miore spe-

cific ind(ex of agrIessiveess inl the NACA appears in the work of
the commit tee ili sending rep~resentatives to Euirope to obtainl sen-

4 ific 1iuforlnat ionl dir1ectly froml thle Comlbatan t Powvers as early as,
March 1917. It will lie recalledl that the War D~epartment, with al!
its etablished Channels for liaison through military attachl6s anid
dhiploimatic representatives, had been unable to get observers to

4 thle front to gather information on developments inl aircraft until
* ,~Just about this samie tiie."i

14. N. A(. nn ne Rijinrt, 1917, p. 17. The NACA put itself on recordl as basing
its p ropis,; I fo r an Al rcraft 1'rodiCU0et 1o B0;trd Unde'r the C,0111i161 of National D e-
fuiis up;on it study of Eitriliean expierience and liractive. ('nilappilvy, thle NACA *
disn't appear to hlave iipprecialud the' lack of full ininisirisil responsibility in the-

* ~Council of Nn1tioneil rxfeluse as eiintrastiil with the lirit.l iMinktry for example,-

~~ the proposa;l o~f the NACA adoptedl the (111105 liut not the authority, the formn with-
cut the sod-tance, of it-, Eurijwau moidvi-. See above, Chapter t.

15. NACA Anlinual IRport, 1916, pp. 7-9 and Extract from draft of NACA
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Smiithsonian Institution In W'sigo. 0 The wording of the
o)r ralj( act of tile commiiittee coiistittItel at broad dlirective, which
Auithorized it to supervise and direct the scientific study of the
prohlells of Mlgt \oreover, when laboratories andl equipment
Lceaic availalble, thc comiinttee was further authorized to "direct
11.1d conduct researchi" Thle only sp( i)fie lImitation Implosed upon
tile new org-anization was fiscal, since Congress provided for no

- more than $3,000 per year for five years. 1

InI creating the NACA, Congress followed a well-established tra-3
* (hdition for in(Iependlent agencies, granting broad, ill-defined powers

* i the enacting legislation andl leaving to time, the initiative of the
ageney, andl the interpretations of thle courts the task of defining
the agency's functions in (letail. It was the aggressive initiative and
enitiusiasini of the origlinal comimitteemen on the NACA which de-
terIininicd the real scope of their activities. This delincation of func-
ti11 jeirnm soon after thle agcecy was first created.

ihiring 1915 the committee conducted a survey of facilities for
aerotiautic..i research in the United States. The results were dis-
heartening. Few universities displayed more than a "curiosity"

* in regard to aeronautics ; only two offered fornial course work in
acrodlnais Thus, in It,; fitrst mnths the committee realizedl that
tile ini1tial contribution of the NACA would be to (define the prob-
1cm of aviation by isolating the areas of the unknown and group-

C Iing them into relatedl fields of studly such as power plants, airfoils,
instriunenits, structures, andl the like. Ihaving done this, the NACA
could then prov'ide a clearinghouse for in formation and a central
souirce of publication for aeronautical findings. 12 Had the coi-

illtte oneritlln,., mrethan p rovide this medium of expression,
* ~~ it would p)rob~ably have justified itself in thle eyes of Congress, but

the men who servedl onl the conmmittee were not content to play a
jpasive role.

The Infant aircraft Industry of the United States would, the
coinnyittee felt, follow rather than lead. WVithout capital and en-

K_ taniting lt, iii11inu factiirers hand already shown a tendency
to fo11) llo ticii m of the ptl die or the requirements of govern-

dletl - I:!I I.It hirtI mccii sllggcstce (Chapter 2) that be-
Sfore 1917 th tI caoer~hip m f thle War D epartmnent inl aeronlautics,

W11 il Ic 1nd 11 ma 1 l oni'%klhat be1tte-r t han It is ptopularly supposed] to

.4 1', Iir.! Art,j Rspm .;,rf 4the Na,manl *idv.,,r ' Co rnaojlbe for Alvromnuti.q
(Wih~m...i Im. '1 . p 9>. Ai., .\F IlittriwaI SindmlvNo. 50. chap. i.

* ~~~~IL Immiji. N..21 l(, ML.: Iirch I'lli. S,,. ink., hirfC (jerk. NACA, to Chief
(jerk. ~ ~ ~ ~ ~ ~ I Cc-(hf jmiI(il.r 7(1i197, AF('V, 3A.M NACA.

1'2 N A tminii,m!f, 191,, 1, 12 15.
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have been,9 was scarce]Y d ,lvnaniic. Officials of the NACA believed,
with amlple jusIicaion that aircra ,,ft manufacturers were not in-
tcre- ted itn models, involving -radical or sudden changcs'' from the

) preval I standards. Clearlv, the committee reasonedl, it was thle
resp1 oiiiI Ii.- of' a (liilterested agencyN such as the NACA to lead
file %aY Ii pu si ng I ack the hiorizons of aeronauitical science and
to c't tflit, pace In (levelop)iiig better aircraft."~

L lUNeiCiaI A,' t lie Initiative of the NA CA may have beeni In stiilii-
a Ill"aiiiu i~ research, 4.L2Fe5ITCISIT55s Wats nOt wit houit its

IlIOre rFue.tiiiiahle aspects. W11li the coiiite tirlnel front
ITeaidf to participate Ili pianfi jug p~roduct in, itcontrib)uted

heavily aletunnetinly to the organi/.atnl Split betweenl
(Of C~IOtii '11( andJON spPVWhich d]id so notuch to hiaipil)C the p)rograli

( 2. 4 a Incia ft In World War 1.11 To coluhemuin tilie comimiittee for the

p lnl 05rcu n fromt its engagring inlctivities becyond those
con tern iplatell 1, x ( Ingess is to ovelook the factor of personlality
Ill tilec new agency. Thle ent iusiasmn which led thic NACA to under-
tak plalillilig prolduct ion in the( ahbseiceof concrete activity in that
di rect ion Ilv the( Signa11 C orps. was the samite enithusiasml which led
lie coioittee to effective service ]in the field of research.

Ofiials of the new agency were certainly aggressive. IDuring

1 916. the second Year of its existence, the( NAC.A secured tin ap-
lroilat ion of $S5,000 and asked Congress to p)rovide $10i,000

for thfe next fis cal year. Although-l Conlgress was doubt less influenced
by thle progres;s of aviation it- Europe Ii granting these increases,
lhev still reflect something of the energy withI which the commlittee

I acklud thle proh!e of aeronautical research. Anothel more spe-
tjf ic In( .(f alroressivelless in tile NACA appcar In the work of

0~ coinm; It tee ini seniiig representatives to Em oetooti scien
ific iii format ion direct ly fronit tile combatant Powers as early as

* M:~'cli 1917. It iIll lie recalled that the War D~epartment, with all
It -t Ai 1 0 (cli chia es for' liaiSon ti r-ough niil itary attachi~s and

llh1i m~ic inr~rttielimol beeni limlibe to get observer's to
lwfrl t to ga,:ther Iniformat io n onl developmlenits Inl ircraft uintil.

I Ia! an0tt tis lii timei.'"
1111 1 . f. I

ii N A A If . n Irm I ,r I-rt. 1917,p 17. Thle > A(*A I) ut if oil record iio bisizig

I I !. hl ' ;!jprv, si-td ill.' [i(k .)f full nih.t rchl rl'lii itv ill tile

f ,. L i,: I i1 1) ;1 S -nfirast d ,%11 ith li rit i~h M1jinjt rv for (N l e

VN.\\ .r'lll/h l:prt, i111, 1pp. 17jl419;1 andFtrhlet from draft of NAC.\
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'Alei the Unitedl States finally entered the European war,
thle -N A(A expanded tsactivities to meet tile Special problems

bY I thle U.10 Of Mirra ',ft III war'fare. 'Tins, by thc end of 1917,
v'- :rlIc's (if whatever. igh-t have beeii tile intention of Coiv,(rress,

t;. \ A Na% )elforiiiiiigr" four relaLtIvely diistinct funictional roles:

HIi( Ciii(I ill foriii1at loll ; aplJJ ied researchl with special

('11(kv tul inm view ; and fujilamnital research. Of these only the

1,k- f tcd ill wti tilie role probably mIteiided for thle Agency by

Gille I

1)uriii- the first two years of its existence thle NACA operated
V i)II :1 fUw crow~ded r-oomis iitn a Xiaiiiington ofic(e buildinig. During"

1 1 (i a, >Ite board1 triedi to find a suitable locat Ion for, a researchi
:I t Lr. NXVl n at last thle WVar Department was pesI ddtopo

k 1u 10lt a~t LangleyCN Fieldi, Va., work began onl a lab~oratory
ali"anld wi( tunnel., for wmc nal $90,OO() had been ap-

P i;Ltedll. At thle en1d Of tile War, tile win tunnlCs were stilI
i 'c'Ottlpute. "I'lie priliail (of fuindanien tal research by thle NACA

I :. ave 11ad little oi. no ap)preci:11le influence upjoni the Outcome
ti.t. w:i r, Iailt the tilililus of war, especially inl terms of funds,

toIlei ide to build ilp facilities which provided invaluable
*t .teXk' to) t i~ a11 :1.1 an 11diiii ig tilie next Q2O-odd years.I

O f equlal ii1i porta lice, or- perhaps of greater Importance as far

( a~ti], t udv is conjcerned, were the administrative relationships

1. aclu tl~c NACA worked out with the War and Navy departments4
Hina ie vear, Ieadii up to the Arnilstice. Both the War and

NOtv , iiejputiilenlts wer~e grantedl aii element of control in the

NA.\ k the organic legislation of 1915 which gave each service
two muenllers onl time Executive Committee. With representatives on

thl pllc\ -akiq cmmitee itwasassmedthlat thle two depart-

Inuli would hie ab~le to influence thedci o of th gn o
1r(11aI0'Ci (olliiictcdi by the NACA. This thiey did( in later' years,

ht it1U1,1111.g \World War I thecre \Nas, as 'It ias hiCell Shown, no0 lb-
l t niw amd very little research, so control of policy wvas academic.

-4 1 Al (ritnmitiv rrti-rt, ]!Qt 17i-i, Ai' , 34.h N XCA. For a coiiipari-
f N an od \V~tr Dc'1 itiriitqit iii st-clrintg iformai iiL fromi 1ur wpe, .cc abOve,

i:i \.\( \ .1,l a , p ,, 19t17. Scr ak S. W. Strattli, N d \% . to (dtpt. T. 1). Mill-

A 1i11t S ', S jLYTnl Corps. 11 Ma 7917, AI (A." :3;l." A' .

4 1. A\1l ll.i~trict1 Studi\ No. ,t, 1-p it 15. SeP N VPA .liuw'r t,I .rt,

21.1
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Soon after the Unrited States enteredl the European conflict a
flood of "Inventions" fromi all over thle nat ion pouired ]i front per-
sons whio wishied to contribute to thle warit effort. I JI putil t lIe tie

A JGeni. 1'. C. March becailie (liref of St aff, Invent ions which were
IAoffered to tire War 1)epartrnivnt were referred to the o1(1 Board of

Ordnance anrd Fortificat ion, an ag-ency whose inieptituide for the
et wvartime task isprobably best Inidicated by tire fumbling forin-

-r. letter treatment thle board hiad give 1 the Wright brothers in thre
leisurely (lays of peace. General March abolished tile board as a
"sheer waste of time." InI Its stead during July 1918 hie established

onl thle General Staff anl Inventions Section mnanned with scientists
and specialists drawnr froiri universities for the duration.'

Aircraft Inventions, onl tire other hantrd, lpresritedl a (Jlinte differ-
en prbem ong before tike Inrvenrtions Section of the Genleral

vStaff appearred, the NACA tbad ilegmni1 to fnioni,11 as 11 clearinig-
hou1se for' idCeas, SCreening' lit erally t hrousarids of proposals before

serili* oa nall percentage of iiseful in' tiit ons to naval ai(

lin ifil bi r"gI eers., It? w as il lperformiiing thIiis useful fun ~ction that
* the ACA hariiiieed out its i% orkmig relatl Ioisj 'It I the War

1)eparti merit. Tle two formal representatives of the War D)epart-
Iliemit onl thle Executive Conimittee were officials froin Washington
wh o at ten11ded ni1cutItngs h eld at InI f requenlt in1t ervals, but1 thle day-to-
(LIv relatiosil of the deaten n the NACA was atal

carried onl bil officials of the NACA and mremnbers of the enarineer-
Ing staff in echelons of tile service far below tile officials responsible
for effective pol ic -niak ing.

Thel prmctical result of the differencehbeween official rellresenta-
t loll ann! opera..ting( relationships was to shiape the character of the
inft ren ce wich t ile N ACA hiad uiponi the (developmlent of mxil itary

fcimt III tile jpo.lWar earS. BV su~bmlitting" Ideas ohirIeetly to thle

eii-Merm the NAAplacedl Itslf II til hlrlds of thlose
staffs, D u rinrg tile war, for. example, onle inrovat io in thre conist rue-
thon of aircraft which came to tire attenition of thle NACA was re-

4 ferred to tile eng-ineers at MNcCook, where the idea was either re-
Jected or i'gnored. Tile samre ie was giveni to thle nay amid Provedl
to be of oult ,f ar(id igI_ .C2 ']le 'st rict&ire 'I, njIie.t'o ayhv

beenl rela tively 11 unimportanit ill termrs of tire broad picture of devel-

19. 1'. C. M.irclj, 'i/, Nti(,n (if iVar (Ganrden CRY'4 , 1)4iiiludanv Donran, 1932), p).

4 p: Lvil b% oflliri %I of tlte NACA. 13 April VMS, Al Ci,.4l~ NACA.

4now
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opilient in the field of aircraft, but the administrative relationships
the incidIent b~etokened1 were important.

Smbiniitting - la through engineering channels rathcr than
thrcnii-li policy planners in the topmIfost echelons made it possible
filr the engiering, staff of the air arm to kill off a proposal for a

potentially grood weapon before it reached the attention of those
whlo sluaped strategy. It is v'ery probable that few if any revolution-

ir calpots were "lost" 1y thle services in this manner during
N\oh 14 ar 1, 1)ut the subservience of thle committee to engineering
r"othcrt thanil drtategrv was app)1)1t1vl firmily established by the war-
t Iie preCedejlt. 2 '_

It hasl already ben suggested that the creation of the NACA
oifercd the W~ar D~epartmient an important means of improving

hla atir armi without assuming budgetary responsib~ility if it could
e\ Oixe ant effective system of liaison for exploiting to the utmost
thle caopabilities of thle new agrency. If the system of liaison was in-
e'ffect Ive, tile fault was niot entirely military. The committee lacked

4 '1iilLlciaes direction. Tlo be sure, by 1918, after tile aircraft
I)F0ammTi had failed spectacularly and Ilal lbeen subjected to

11111inerUS *investilgations, the commiittee was only too willing to re-
1oil tha~t its activities no longer includled planning programs of

ioo Iito. But even when tile agency had restricted itself to
tI r ole of a research organization, resp~onsib~ility was not clearly

tictimic(l until after the Armnistice when tile committee miade a dleter-
1i111IC(l effort to clarify its role.*- All temporary or expedient war-

oe .-mbconiiinit tees were dlischarged ]in 1919, and the agency's

fin oCt ion Will redlefined along( twofold lines, as a clearinghouse for

:ill aconatit ical Inf ormiatioi and at research agency to service the
vAri I raiicll of thle goverziilnit.25

IThe NACA splent mioat of tine war years in finding itself. The
prolem~L'l wZas by 110 meanMs Unique. Other scientific agencies experi-

(mticed c'omiparcable troubles in trying to work out effective systems

'2. Tie povtwar practice uas to appoint the Chief of the Air Service and thle
U1.!,- *io the En~ini-cring Division as rep~resentatives of the army onl thle NACA.

ifi Ai_, this; arrani Leiint rnight seem to haive balanced the strategic factor v's. the
Iiivrig fac(tir in (leteroliring the course of INACA research, correbpoiidence

i r tii IIrinil 1921-42 shows the preiloMiTHUnee of the engineering influence. See

V . t. .;; ~ See also Copy, merno, .1. C. I funsaker, NACA, to Gen. 11. 11.
v~I2 M Lv 19 12, A FCVI, :1:31.1 NACA.

22.N. \ 'A.1nnual I1uiort, 191Hs, p. 2.5.
21. 1 ~ niI -r- ~mlif some internal runmblinigs in N,,C.\, sce L.. M. Griith,

!Tjl lIiii ie-cr, to F xce. (Onn., t Sep t. 191 , AIFCIF, :4.8 NACA.
AA I nii nl) lb R,1wr. 19 19, 1..



112 II)EAS AND WEAPONS

of liaison with the War Department. To consider some of these
other agencies it will be necessary to revert briefly to the early
months of the war.

In April 1917 the National Academy of Sciences offered its
services to the government of the United States in organizing for
war purposes the scientific resources of the country: educational,
industrial, and institutional. The offer was a logical one inasmuch
as the National Academy of Sciences was originally chartered
during the Civil War to abet the Federal cause by mobilizing
scientific intelligence. The National Academy's charter was a broad
mandate to investigate, examine, experiment, and report upon any
subject of science when called upon to do so by any department of
the government. Within the framework of this charter, the Na-
tional Academy of Sciences had shown commendable initiative in
preparing for war before war wa, declared.26

As early as February 1917 the academy secured official approval
for creating the National Research Council (NRC), an organiza-
tion primarily designed to ferret out and make available the
nation's scientific personnel. Something of the council's initiative is
shown in the energy with which it organizcd an expedition of scien-
tfic observer, to the French frmot a full month before the United
States entered the war. -; Unfortuiatelv, initiative and even ag-
gressive interest were iri .utficient substitutes for effective organiza-
tion. From the outbreak of war until early in 1918 the NRC ex-

v. isted only as a relatively loose assembly of scientists. A single rep-
resentative in XX:L2.h!:gton served in the capacity of liaison officer
between the fedcral governinent and individual sci ntists working

: ... in their home localities, almost entirely without benefit of govern-
ment funds. Limited as the productivity of this rather informal
arrangement necessarily was, the NRC nevertheless laid sonic im-
portant groundwork in organizing science for war. During the
summer of 1917, at the council's instigation, the Chief Signal Of-
ficer established a Science and Research I)ivision within the Signal
Corps which utilized scientists of the NRC to carry out a number
of research projects. The distinguished physicist R. A. Millikan
accepted a commission as lieutenant colonel and took command of
the division in 1918.8

26. W. F. Willoughby, (lovernment Orgunization in War Time tnd .fter (New
York, 1). Appleton, 1919), p. 22.

27. NACA Annual Report, 1917, p. 19.
28. Capt. C. M. Sparrow, "A Brief History of the Organization and Activities of

th,! Science and Research Division of the Bureau of Aircraft P1roluction" (undated,

ca. 1919), NA, A.S. Finance Advisory Board, Case No. 310, Box 15. See also Lt. It. C.

14
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The exact role of the Science and Research Division in the ad-
ininistrative framework of the Signal Corps was not clearly estab-
lished. The direct~vc which authorized the new division vaguely

aizidit re-spoiililty for all re.,earch and dlevelop~ment work
ordt red by the C'hijef Signal Officer. This left the entire burden of
Miitdje upon the chiel and none with the scientists themselves.
Uinder this arrangement the scientists of the dlivision were con-
side~redl to be a pool of talent from which the best qualified in-
dividuals were drawn when prob~lemns appeared. At best this was
an after-th e-fact way of exploiting the potentialities of science,
uaiting for dlifficulties to develop rather than seeking to use scien-
ti~ts to deCvelop (litheult ies-for the enemy.

4K, .1 ithin the lim itat ions imposed bN a scarcity of funds and the
2id 1t11CC of effective liaison lin Washinigton, the scientists of the
NRC proved sufficiently useful during the summer and fall of 1917
to idlce officials in the Si.,nal Corps to take increased interest in

*.tile possibilities of exloi(ting~ the scientific resources of the nation.
* Early in 1918 the Chief Signal Officer issued a new directive

strengtlieniiig the position of the Science and Research Division by
givin;l: it a inore aggressive role. Thlis directive made the division
re~ponsiIble for the investigation of all inventions and scientific
dlevelop~ments of intere4t. Ini place of passive reliance upon orders
f ron~i the Chief Signl licer aissigingl~ individual projects for solu-
thn, tile scientists were now officially encouraged anl(] even required
to seek, out technological adlvances of possible use for military
purposes. Of equal or greater importance, the new directive spe-

* cifically required the Science and Research Division to bring find-
in-s of interest to the attention of other (divisions of the Signal
Corps which might miake use of them."'

* The scientists assigned to work with the Signal Corps were, of
course, only one group of the miany enlisted in the over-all program
of the NRC which served all branches of the War Department,

~~fthe Navy Department, and other governmental agencies. Nonethe-
less, the'success of the Science and Research Division in the Signal
Corps appears to have been typical of other units in the NRC with

mtaffatiliatlions, because President Mison signied an executive
. ~ Order i'My1918 requesting the National Academny of Sciences

-. Sp rro%%, "A Blrief lito%;and Ofice, Chief Signal Officer, Office !Menlo No.
35, P;i [b. I19I5, NA, D)MA Box :3, 321.9. See also Memno, Lt. C'ol. L. S. Horner to

4 Maj. RI. A. Millikan, Chief, Science and Research Div., 28 Feb. 1918, NA, BAP
Exec. Box 6, 026.4 Scientific Research.
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to t% t NRICJI permanentii staitus. Thie preidenitlalid d~(owni a series

oI tccific f unc.tionsi to .,iit thle eoliiicil in its future operations.
'I'i hwid urpHose of thti MWI was to stiiilate scienice and( re-

n''T o nationa dfs. ft'L Aithl tile mingii of this g'eneral
4' '.Icc 41( ti ( nil was enii ned to "Su rvey the Ia rger. possiboli-

tc ( deice- and to 'toriiiilatt-c olii)r.eleisivC Pro0je.cts, bringr-
ii Ih'attention of scienltists and technical veitosoth

iiiipur-tanit reqtzireiits of thle arilicd forces.

''lie presidjent's directive for- the NRC was at great (lea] mnore
spciftic than that gilid ing the N ACA. Ini at s en se, it reflectedI thleI

ercieOf thle SCienCe aTIii Research Division in the Signal
- ('oij . for' it reqired a posit i e or active role rat her than a1 passive

ON0. I 'xi fort ii iatelv. while thle direct ive was specific inl telling, ex-

actI lvWhat wait wanted, it liwglected thle impllortant coiisidlerat ionlI ~ ( h1ow the desired enid Should hie accomisilhed~. Thel NRC wvs "to
"i c s at in1caiis for liiii miri in vest iigat ors, inito active Co-

oea Itionl with thle Scientific anil tech nical ser-vices of the War andI

'Nay' D~epartiments. .' Imuplicit in this assiglnient was tile

;t-111pt onl that tile 1xiihitarv would comie hlalfwaV, ogi in.all

:tn1111tative sv~teii capable of wr ill i conjutnct ion with thleA

t ' A, tile extenit to Nli cI t, lIeW 'Aa )pa Ime Iofedro
ti~L n~le ava l1IC 1ilahle wals, Ill I rlll- iiieasl i c, depieixt

~~~ i~ll) fio4le fCITO IVS O cxe f thle riiIcl inex-v for- Iia ison e~tablislied to
~~~hiigi thle two ol-aliilt ions to-uthci.

'the I _ jeOSWCi l ()le'S diretive of FC1el nar 1918, ienl-
tioiied abl\e 'ae tilie ScieCeI( and Itt"Cal-Cl 1)iViSion anl active
rathler thi :11 pas,1ve i1-!w. Thr ee mxon ilis afterward the Signal

I I ('orp s hid all toottrol over aviation with1 thei format ion of tile 1)ivi-

I I .,10i of' \ i itarv Aeronautics (I MA )and( tile Biureau of Air-craft
1) rod lictloli ( BA P ). T1hie Scienice anid Re'eilrch Division mIoved
tinider. the control of thle BA P. But a comnplete b~reak with tile Sin'-r
lna 1 Corp , proved dhithien It. Man v of tilie scienitists of I le di1VISIOn

t~"I I we r l ggd i ork oni ,igmd' eiquilpmenit 1ralir thiil air-craft,
ISo the dIivi ,ion cont mIxed to NervT tilie Signal:1 ('rj i aS weCa th

llewh v createdl or-an izat ionl for produicingL airc raft."
S northv aftecr tilie reo.ralrizatioli In Ma v wi ch divested the Sin'

ixal C'orps of aeronau11tical IintereCsts-, tile Scretary% Of Willr redefined

:;I).Thv full text of the Exeldoive Order of 11Th 191S iq giir ill WHIMoghvM,
(;,,v rnm, nt ()r,miuLaf j,m pp. 231 t.

* :~~~i. I in)Litcid. 11iiriinrd iir andrpt Sjeii Itc,i ht ) sin,'' probialy
ir d iinein 19191, N A. l)\I 1\ 3x , 11
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flw IIIt I ic, oft tle SciecelC andi ICscarclI D 1ivision. InI the Ilight of the
( lef ',i.giIl ()tlicer's dlirective of Fehru'trv, tile secretary's con-
cc t f t Ile fuiich olis of tedi isioniippaIsto e aietrogesioni.

N ~ i IMI ilil ITSearl asma ibectSar." Such it deLfinIiitioni
W)it IIi ie a. (ltiIfcI v nroekinumre passive role than that
cfIi'i flitted byV thle Chief Signal Officer. 3 '

T) L' SCIelIjCe and ReCSearch IDiViSiOn hadI beeni operating undler
twBP for less thll threecc mlonths wh]enl it becamec evident that

tl( new arrallOigIInt was not so effective as might be dlesired. The
D irector of Technical Information (BAP) recognized the prob-
kin1 forl What it was. Research work onl aeronautical p~roblemis, Ile
Iit, id beeni unsatisfactory, in part at least, as a direct result of
Inadetquate or ('111izatiloll and~ admiunistration. Not only were the in-
tcrnli operations of the Science and Research Division unstable,
buflt thle relationmshiip and parti tioni of res ponsi billities aniong time
(li11\ is time N ACA, andl the Bureau of Standards, as well as a
ii uber of fitlier governmental ag(enicies remained unclear.'

T'ile Director of lechinical Information was in anl excellent posi-
t ioni to understand the limitations imposed upon the Science and
llc~earcli Division while its orgranizational stature remained uincer-
taiii. Sitting Ii the midst of a complex where competitive and dupli-
cAtiig channels of informiation were the order of the day, thme dI-
rec(tor madle a dletermnined effort to unify tile research activities of

*the S( uenc-e anid Recsearchi Division, the NACM, and othier ag-encies
und~er a single commiandl. Tfhe need for unificationi and control was

pr)ifh)l)Iv not so much the result of anl abuse of power by those who
hphaiiiedlandl created time several agencies for research as it was the
resuilt (if a combination of carelessness in (drafting directives arid
IIl nate aggrressiveniess onl the part of operating person~nel. If it was
to avoild competition and collision wvith other research agencies,
tile or"4'a IIizat loll, with its greatly expandled scientific and research
flo mcmcl ls, now requiredl better admuinist rative control than it had
(1i1 iONed when still out l Ijib-shop 01r p)Io)ect b~asis under the Chief

Offia( licer. Enlaro-ed functions tenided to penet rate areas of
ac italready coverefd by p~arallel agencies, making I"greater

itfilimel ieit of (lirccti -es .111d aI tio-htemuing of admnist rat ive control
ilICIeiiiIIg(l eceSsar v. It was tis situation which thle imrector of
I(Tiii116l IlIfor-iiiatioi, W~ith hIs solryI expe)rience cficuiugthe

ra\. Sp\lw. " 1 v Hist,ry."
S.. \ ( bnc I i lr( t,, ofTo-li. In fo., BA. P', tof M. W. KIlIfgg, A sst. D~irector,

*,rcra ft l'r')Lu( timj, .f J Ily 19is, NA*, B1A' P Ixcc. Box~ 6, i26.4 Scien Itific Research.
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problem of technical data, recognized so clearly. Seeing the prob-
lem and doing something about it, though, were two different mat-
ters.

The several research organizations interested in aeronautics
represented as many different and separate governmental agencies,
parallel to the 'ir arm proper rather than subordinate to it. Ef-
fective reorganization would involve more than administrative re-
form within the War Department; possibly even legislative action
woulh be necessary. Unfortunately neither Congress nor the War
Department attempted any comprehensive solution of the prob-
lem of administering research. The Director of Technical Informa-
tion felt that "a very large opportunity to accomplish results by
suitably organized and directed research" had been thrown away.a4

Not only was there no attempt to unify aeronautical research
activities at the national level in the summer of 1918, but even
within the BAP itself the Science and Research Division appeared
to be relegated to an inferior status. An administrator for in-
dustrial research recruited as a possible director for a unified or-
ganization believed that research was subordinated to production
in the BAP. After studyingc the problem in some detail, he reported
that the production officials were "probably not very keen on scien-

* : tific research" and were "preoccupied by immediate difficulties." s
When the war ended, production was still considered more urgent

than scientific research. While there were literally thousands of
employees administering production of aircraft at the time of the
Armistice, that portion of the Science and Research Division con-
cerned with aviation comprised a total of 22 officers, 121 enlisted
men, and 16 civilian scientists.36 Numbers alone, of course, were
no certain indication of significance, but, the fact that a large pro-
portion of the scientists, civilians and officers alike, had been
drawn from outside the War Department for the emergency only
was of utmost importance. When the war ended they went home
to the universities and research institutes from which they had
come. The Science and Research Division almost ceased to exist for
want of personnel.

There were other reasons too why the Science and Research Divi-
sion did not survive the immediate shock of the end of the war. It

34. \V. C. Sabine to W. i. Whitney (of General Electric, Schenectady, N.Y.), 22
Aug. 1918, and Miemo, Asst. Director, Aircraft Production, to Bureau of Standards,
12 July 1918, NA, BAP Exec. Box 6, 026.4 Scientific Itescarch.

35. W. R. Whitney to W. C. Sabine, 27 Aug. 1918, NA, BAP Exec. Box 6, 026.4
Scientific Research.

36. Sparrow, "A Brief History."
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|lad not become deeply entrenched in the organizational hierarchy
of the air arm. To begin with it had been all extraneous accretion
to the Signal Office, and after the reorganization of May 1918 it
straddled uncomfortably between the Signd Corps and the BAP,
which was more interested in production than in research. When
the emphasis on production fell away after the Armistice, the BAP
was dissolved in the formation of the Air Service, and the Science
and Research Division was nominally merged with the engineering
organizations at Dayton, Ohio. Without the leadership of its scien-

.!I  tific personnel the division changed in character as it became sub-
servient to an engineering agency with different objectives."7 To-
gether these factors added up to one result: Little interest and less

i -' experience in organizing for science and research were passed on
to the postwar era 'oy the World War I agencies for military re-
search. Since these agencies made comparatively little direct con-

tribution to victory, the United States necessarily depended heavily
upon borrowed weapons and foreign designs for aircraft and ac-

- cessories. Tlis reliance served to emphasize the importance of the
organizations for "borrowing," to wit, the organizations for in-

-i "' iformation and decision-niaking discussed in earlier chapters. Just
how well they were able to carry out their functions remains to be

- t i  "Lseen.

37. See "Rotary-Wing Aircraft" (cited above, p. 105 n. 8) for a discussion of the
role of fundamental research in an applied research or engineering organization.
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Chapter 1WI. The JDezelopmnt of Air
W~eapons:F 1'i1 ters and(

L (Observ'ation AircraftI

. o '1111 1 xiii: SFATFiS (lCClI1!vcl Nar ()I (iel~Ivll 1 1 April 1917.
A fi111' vvm -v lid, c :rv:kft pvlu-cl i lnlli iitv'111cl to .0 0c.- miore thanl

; - C iv1. ' 11u1dr aInri fiIltei. ha hnol plen i ticed. The first

I) D I11:Il~d D) [-4, appeared in FIhrkUary 19)18. Dl-*1ir" tile
foll\m iii olif 11 onlv imil r ine camie Ofile11 as;Ii1Uv~hN lineCs. al

III AII-1 a fill] yearI after tile war !,el-aiI, tilt total p~rodluctioni

%k :,, 1.5 a;uirvrat.1 )f, t li. se\ ei'al tn'vl t~pes SClc(tU(I l tile ];oil-

111_1A Ii~i-.In InI tile 1 UhiifliCV of IM171, oiiI.N. 00(2 l1:11 evenl ii)iapoched
the 'aI e it, III'a" lIli etioii. Althuoh liecwee100 1) -

l(24'i ni alloI a I critt )It volit rI;tct dulloL the Avari, 1 .5 compjleted air-
(laft flhl mm. Ni)oltli,. a ltei' the( outhrcAL (could civarehv be reo-arded

!,I ~I I th 1Iited StaLtus ' pdt arultesi;o'Erp had

I ,Jn~ :i-- lit I ~tve lain expt d , a rI-I of' iIIVCl igAt iolS, OfhCi I
;ii ulld -l:(~I broik. (lilt lit miriwei' to the polie ehiinor. The

<ii V o tlei'c~t igat iowl aii( I the' factors, pobi ieat as well as
t e '-t t ici W, I rIC I I11 ) ed tIen I s IC r I-II ot the I ('01 eer- o 0f t IISst SlI Il . Son ie

j oIlt ie Ii C IIVt I'- ~t 1)1, tindn~ Iii I(ls himive a direct beuu'ilri

I l i lli lt- c ( vl(il tellt ()f SlIlV-ior' aerial W0;tl)OIIiS. Tile SUCC'('1 ,'Ve
ii \ I u:tHI0i'; UineoC iei C IT I i -'cmt likillibel' of, Ihaw ile pn'ogIariI

1 . . )h -r J;i!, d ItA. IL. If. Etumon-, I 'ni I Moft, A rmy A irrrff Pro-

- I ; -n r l .I Su11 1oui.,e 1ociint No. 621, 66( C'on"t. 2 vsQs.,

3.''. 1ir viiile. Ncw York 7'iliv, 2) Mlarchl 191' ff., for criti('iml of tile
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1,4Q !Iit 11atiriiiLl" iirci'alt , hut the (tl~ih'lii iel t1.( that Inadequaiilte
w.,tile' root ot tile t oilt I'.

A\u~iiite of tlIC "Ciitteli'Nlt~l'-A ffrv CWH~u I'iie, Wle

.\t!_:Ist 1918. The etliiiiittCe\ iihnt. Were III 111,111V WaV L i

i !I fl the iiive'tigiiA lonls cottillicteu earlier, and as SU1(1 tile ,
I. ct 'CILiT~jI lV iTI)reSeII tatI iVC. T] i Se2nate collitl il Lc tC'WWi (1j liCk to
Ii moot that a1 H 'umisystuleitle and imiifeet ixC' organ izat loll III
:*Cl tile Severl branchS L 1 flere I hocaii~e (if ill-djefinedl, coiflIi-

IIZ.ail( t)Ve-1a11t11ilig fIciictioIIS had IiitnijteredI lrodllictionl froml thle
ofiL2 i tile %\ ai. Thte itdiiii rat 've deficieclicis of the orani-

I. .i It or the product ion of atircraft were reflected ill a numnbher of

.a(f the forces ill coiiibat to tile (1rawiiLg boards of industry were

;-t d t lie nieed for- a sinluified Source Of coninian,11l to ive aul-
11li itat ive decisions Ili the selection mnd dlevelopmnent of aerial

TheI find jugs of the Senate comminittee, like those of all thle other
Ilivet'ti"I~t Ill-' tq p., unc~over'edl Muc til wVIaulysu no-
V. itiCV dhid tlC I iev i'C's~ tile Various (litheUltieS inlto a Com 1 )relenlSiVe
x jdaiiat loll of tile probllems eiicountered while dleveloping aircraft

ill \%:art june. NONhereT did tile COIIInIittec attemp~lt to relate tile iziade-
'ilcle- tof the systeim of liaison or the fauilty organization for mali-

ill' dvlejsioii. (lir'eetly with the meager results accomplished. rThe
1iniii it tee did go as far as to pla1ce the mnaj or blamne for the failur

of tile jt mgmili upon tile pol1icy of adapting all tactical aircraft

tot tile c1i- i CI-lie rathier than manufacturing exat copies of
Fii rtiopeal Ii miodels. -Never-thlulss, thle fact ors teliiiid this all-ini1por-

tlit l ic , and thieir reainli~to tile Inladequate org-ii~alZAiI~lS
ftl til in oriiiat ionl and decisionl were left unexp)lored, if indeed they
\CIT CNT -CCii rec Uild.

In inlg out for, censure the decisionI to standardize the Lib-
Cer ci i for all tactical aircraft, however, the Senate commnittee

* 111.41 Jit well I a~ e contril tuted substantially to an understanding of
lie %w ltc the GIvt~bein. Thle case of file Liberty engine Is essentially

tie tat tern of aeronautical desigOi, in brief. To analy ze the decisionl

\i~tll, I'_ Ap~ril iPiS; the S,,nate Ctomittee, 22 .\ut. 1918; and Charlel, Evallits
* I Iii -. 2.~. Iict. nNA. BAP\ u' Ijt. Nox h. 3:3,3, Gene~j,,;ttral.

4A 5 . lio~.oyfl Pr ..r. 'I,' ll int thr UntitoI .Stahs .. slt- h Ri-potrt Nil. 555, (if; Cong.
Sc5-~ 22 Aug. 19h , pp. 3-A.

_A .
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+ ~to staiidjard(ize the Liberty is to anlal3 i the wihole wvartinic progrlui

for dlevelopinlg aircraft.
When the U nited Stitt"s declarecd wiar there were no sattisfac-

torv ellcines In the Uniitedl States Suitable for use taaist tile eiiern.

Foreign aviat11 ion nss ions ill Wa 'diignto lvi dring _- t ile spring" of
19171 agreed that a h- i.p. ung ine shiould be dex elopedl foi- use in

success~fully with the ellenliv' The Liber-tv en ocnle wts Initiafly de-

"lII to mneet the Q25 h1.p. reqluirelient. Before thle war ended the
g),, ia 1 S-cNlinder en cliie hand beeli expanded Into a I2clne

miodel. 'rte power- rating oif the Liberty 1U Jume in Several incre-
nients from 330 Ii. p. to it final model at the cnd of the war rated t

410 h~. Lacli increase in power rol ededsign, pongdtest-
tur,111i delav-S i production. At the same time, eac -11 i ionalI

11InreaSe i II hrsepower rating widleited the inarg,7in of superiority

Alnio~t from the very begJiing of the war it wai lartif
ticicls In the United States that the pace of iiicrea.,es inl horsepower
wIonll b(e the pace of (levelofplllent ill air-Craft. Thce (decision to

uitilize tile Liberty ngiieal a(lllittedlv experimienctal type, was

at ceci,10on madhe withl full apipreciat ion of the niecessity for des igni-

ingwll r heu I%(I .1ZIOf the courlSe Oif evenltS Ill Eu rope. TO bulild exact
4 coiesof the foreigni ty pes available when the I tited States (IC-

cla red warii wouldl hcave meanlt i oidigOhiolet e iii rcr-,ift for- tile

AE. The t inic invlved ini trancsmiitting dralvi ogs and hvia

- sam pies fromIl E r~lope 1111( the t illi spenlt Ill gettingprducio

unider Iva~ inl the Fitted States wolld inevi taly anii'l lit to at least
C%42er1l mon this. That thle 12Q5 h.p. eiligi lies yocoiiililefl(le(l for- p iO-
SiLict ion InI Apri'l anOd MaV (if 1917, were Conisideredl inadequate a

mere t hree ii onths Inter, is III it -ef evidlence of tile wisdo()ln of thle
(lcsrnto Ilse 1, IberIN en lluel(s ratherI thanjl fore*,in niodeIS. F~ill-

therinlore, the decision of thle authloritlesto use the standard Liberty'
('11 lie for all1 tNvi ce of Ulta'cl mi rcraf t Inlailifactu red III the I 'li tedl
states, or hnvrpli e was a diiocto foster ait cut Ill

(jinili1tit:.. Stalidardivat imn Is tile v'selice of lnoss jI Icahdictloll. TO
stuaritic i to linpcjuify. Not 11111N- doeCs StlIIalrdiZatiOii Sill)l)lli'V

6. Mixter tmi ',,,,~ .liroft J'r-'lur'ficn Jhuct.q, p. Ili n. I. At tiuc tlicic the
iCnitv~f St;t, eiorci the wkar, Alidr.Oc then ini ux e .ldIom cevc'Jicjcd mo~re

*h I -, 0 lip. 't'e Iritil (: ~cre e'. ii t Ien st i villg t ( produve 200a hip. engines in

q 1~. VI J, S, The War inc tho Alir (5 voNs .2';; ()xfoird, (jhcrendmi 1'ress,

* 7~ .. ter will Eccncoc, A1 irerc'aft Production F'acts, pp. 17, 21.

Mom",
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tooling, training of labor, and manufacturing operations, but
maintenance in the field and distribution of spare parts are vastly
facilitated as well.

Tius far, the officials were consistent. Their decisions showed a
recogiition of the importance of superiority in design and at the
saie time the equally important factor of production in quantity.
The problem of producing superior airplanes in wartime was, un-
fortuinately, not quite so readily solved. As all designers knew,
airframes are planned around engines. The power plant is the
heart of the aircraft. To standardize with one engine was to force
all (lesl,-ns to conform to the limitations and characteristics of that
one eng"ine rcgardles of the functions to be performed by the air-
plane. When a standardized engine was imposed upon designers
of aircraft, long-range night-bombers were limited to the same
'p1ower plant used by low-flying observation aircraft. To stand-
ar(lize was to stultify creative design and the development of air-
craft as a whole.8 The investigating committee of the Senate recog-
Snized the facts of this situation but failed to take the next logical

step and resolve these facts into an explanation of the underlying
difficulty during the war.9

The problem of the Liberty engine was typical of the larger
problem of aircraft production as a whole. Standardization and
superior weal)ons involve a conflict of policies representing mutu-
ally exclusive ends. The objectives of more weapons and of better
weapons tend to pull in opposite directions. The extent to which
officials in charge of aviation recognized the contest of objectives

would determine, to a large extent, the results achieved in manu-
facturing aircraft for the AEF.

By the end of 1917 officers in the War Department at large ap-
peared to recognize the presence of the forces of both standardiza-
tion and development. "Aviation science," the Chief of Staff re-
p orted, "is advancing by leaps and bounds." The aircraft of
"today," he said, is obsolete "tomorrow." At the same time the
chief praised the Bureau of Standards for perfecting a scheme of
standardization which avoidcd "the absurd condition previously

!. The stultify ing influence of the standardized Liberty engine was somewhat
rmitigated by the ciremnstance that other engines actually were developed and manu-
faetured in the United States in s, ite of the policy of standardization. During the
192o's liberty engines in surplus stock retarded aircraft development so seriously
th it Congress finally arbitrarily forbade their use. See AAIF 1lstorical Study No.
4t, "E'olution of the Liaison-type Airplane, 1917-19,t4," chap. i, May 1946, AAF

II -Y 'qArchive.

9. Aircraft Production in the United States, Senate Report No. 555, p. 3.

L
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C~t~ti-c aleieu (lois i f (liffleit parkt foi. evern type of
~I,(. r. 1 i .100, l4 thilol (itrc, oit, the llaftii." III his finatl report
i .1 ( !1( oit tL~e Nvl till (hIet, sig-lial Offitle, if111)1 the centire War.

l&c il~itit '11.11T li ~tl~lt te (hisuppoilllliellt 011C pro-

kioO theI' 1W ilr t1ioVl tIilOViC 0Th o the J)LS"lil iiiisT~IOl.

()It ther Icl llul., lie lided the wilicCciieptioni (if asilide
rv en-I~~~~~~llit as ani olullhildig wlLvllit hecdbrt'i

'ii~lir19IS InI Dbet, l.Whei tHe ten1-thi u1:11ndtl 111ArtY C11-

r If I~ a s L.I I e otf r I. t , I c oil I II IIiell. It Ii( I I I e a r , "II(d tlI I t
I. r IIi: Ic t' 'Is 11 It e:IIH ir1laI IIuchII as te IIc I I(f Simai Of -

F 1a ( WI-1 11Vl lie il~lII Hii; (leejsiirl to S1 alla Icize the l~I Jelt v.
~I"If it till. CLI , Uh1:1 ills setnse of tiMjlpius Sp~ecial

iWL~ohiii4. hiC;i5 0 \\;Is Holt wlithout Suppihort.
IThirouil'h1oit the tir't s;ix 100111 hsl of 1918 the dhiiand-, froml the

fi t ITe fi I verIIT a' ftI t I 1. uan It I t t II ( l dI(I I I ot 'tes qu S( IIal It V.
11: Jti I 1918 I t Ie C 0 11Wf Of t I e Alii Service, AEFL"I iaid down a pol ICY

* ~vditel eXPlTre-,(1 ill a '.cile litelie tile po)int of view of tile flglit-
iL ftr(Iit lore)I SUCIieeiie thanlf a ilo.eii Cabled diseussiolis -liii-

lvI-l eiII~Is are -,ooh I (l~t 1iroillet ion is betr' 2The Sense of
ii1>(1eVIalxi Irepe (lIIand11IS from tnIle frint tend edl to place

allahlm-11:e cilp has.,is iuoductioii ;til hence upon ,tandardiza-I t B ou:it th le x pelise of IIIul(N jiro eeit if] (l ]~LU t lil e WaI-C

A pI- 11917 . t I icr I.- ttle (lotll lit th at tile nuilllihers (of aircraft desired
(,it the front wonild have h eeo available. But if that Course had been

kinIT e.re is11e11Nal little' (lOlit I Iat theL prIotestS fromn the front
y ~%%W1i h mic hc I iii loud1( and0 loligr that Iii iole air.craft -e* I orse

fhanI liolic ,t iiii, were, Ill faet, .'uicidal. Resolution of thle contest
()t Ieiil of stiror1Ierfoluualce vs. WeNi I ilns stiliila rdiied for

11' IZZ,- ir f 0icffa 'Sh IT, A imii Inporfx of I lI VWar D rpar Imo 0, 1917, 1,

N ~ ~ ~ I I',t IF C(1; vf S i:TT fi n'i 1 0 u1nit!,11P I /'ort S f I/h, Iarm 1) (part ItI , 191 S,

12 . I ni) . ,15hi 1% 5 iit ill 11. A. ToJiih ,i UIr o~rei,.
nr?)I r ~". r . (N v. Yo rk, 1). V,,n N, s t ret (, 1927),p

I ". 1';] 11%i ci 1. 11).:;h C IiII W(cS h t h (I ' f l i ~trlv fa Is bi liuaerst id ther
r 17ir.r i i r , Z .r'dao'-t i,:i a iild I- ; I , 1. L i Iru '\ I1t r,- hitI

d 1 St *.*IK 111 (, %r i n i th i I h ' I I i n' nId !!,1 i 111-11

H~ - - - -- - - --
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IMass produtction was never so simple as the critics on the front
I ,~. * ~ Seelne1 to thIin~k. 13

A ~ ~ 1ontlis befor-e tlic Unfited1 States enlteredl the war the British
44( h Il Carlie1(I thle lessonI tha!t standar-dizaton luIn1g1S stUltification.

The War ffhice, influenced no doubt by officials at the Royal Air-

craft Fatr at iarborotgi, standtardizedl on the 75-miph BE,
or* Bicriot Lxperimienital aircraft, as a ty-pe for combat. As a re-

Lllt of the refusal to accept or at least encourage conmpetitive
V.develop melit lby private nilufactu rers, the 75-111phi British air,-

1j;1!r 1ATII Ce:atIe fSY P lV, "Fokke Fodder,'' whien the (Germnans ap-
pea red alolli. the f rnt w ith the 1 00-miph Fokker aircraft. By 1916

~ t e Off)tice knew the price Of standar'dizationI and thereafter
actIVI ivl eico'. rt'e(I tie developuielt of iiew (lesigns.'' The British

I' ~ ~ ~ ~ a ;1.]l-;lirIa ( hrief .J udice Hol~mes on1ce said, "To( rest uponl a
(cit til t VIs a shillliber which, prolonger , brings (heath."

s tanda [rilatio mall biLI e the b~irth of p~roduction, but it is at
Ir saetmieteieth fdvlopment. As one oflicer i h E

'5 rescihe(I the conditioni, the ty pes of aircraft reqjuiredl at the front
.. hai u-ed m1ore rahrlIlv than women's millinery.'' The following

cirirt, Indicatinig the iltiber of (lifflrent types of aircraft (level-
opcerl bY the Powers during World War I to fulfill three basic
lIII lIi mv funHCtions' of the air arnn, clearly reveals the high i'ae of
Ihii\ M i design 'in thre contest for superior performance.15

1.1. jynirac~l (f tilt- (olilliat ilia~tor's aittitude was thre followimrr compr~larint: "There

na' :1 rirtablc liril, of cerrtkin . .. as irowir lr tite failujre of the 'leclrnicad See-
Gin to ad. pjt inrrprovem ents sou -zmsted by cromand ers who had learned from ex-

pvrt:,- that sach i!Iirrrvunirints were esmiitoi to etlicient operations .. 'acticrl
I r o- of Amerricnr Da)' N l;,rrihardrort Aviation," 1). 2S (unidated, Ca. 1919), N,

XV W! I rrrIcrords, A.S. Ii lit. Records Box 1. While the organization for translat-

a:I. id'!L inlto NVC eMIarS W:Srtanl ault . even tire best of organirzations would
1, i len.1 rirorI to effect the mriraucles demranrded iwv somie tactical commarlrndIers.

I'r ani e\;rmpli- (f the evil influrence of obsolete or irrferior equripmrent or, mrale, see
J0 h.I;. War irn thc -A ir, 11, 36r.

11. C. G~. (rey, Thc Ifis. or' of Cormbat Aijrpldanes ( Northrfieldl, N't., Norwich
I*lli. vi iv, 1911) tilt. S 12. arrnr .1 II isiorr/ of t/re Air Mirristry ( London, G. A llen

anld Iraiii 9wi), pp. t0-I, 51, 61 2. WV. A. Rtaleighr, Thre War in thre Air (Oxford,
(Ii irdoir Pr, s , 1922), 1, 1l211, 129,'ri 11. A. ,Jorncs, Thie War irr tir! Air (5 vols.,

M rwd~, ('lirrrr'ri re.' 192s 31) 261~, dji'j's tltr- BE brrt igrrore tire full

*~ ~ ipi; I;.ti. of tilte prorll. Jlrc states ;' 2617) thrrt threerirrarter's of tire RFC'
o.ill 1'rarrc at tire. lwir.iiiiig of 191(; we:rcequ~ripped w\iti a standrardized BFE

-'r.It lahir %\ t, interiir to tir. F-ldr
I>S. (;rrlt-1 r (oncil of Error'.,' adri, e' irfore Virgirnia! Militry li,-

I.; Vvbi. 11911, anrd "\\hat, No XiJrorrs''.rrrr'rl rof Air Lraw and (CrCm-

re' (.I rrr. 19 11). I'. IS. See also) 'Tlrri! Ieport (rf tlIv Cief of the AXir Service,

V IK I.. ir S, r1-i', Iit(o r rr'Ii,n (/ rc rror._', No. ISrr) ( 15 Feir). 192 1, 17 S. 'firv

'1 1ki Tim-elrd(liffrii f't rrr'rlel ( rupreLS trrlg rraJrrr rardilicitirrr (if typt'.

11 (i ffv , tit'7'v .

-'f'
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NUMBER or TyptEs DEVELOPED 1 - EACH OF

THE FLLOW1 NO CATEOOIIIES

Observation Purjuit Day Bora berg Night Bombers

United Kingdom 20 27 10 10
France 22 31 7 4
Italy 11 13 4 7
Germany 10 12 - 6

Ini the light of the almost fantastically, rapid oblscncefC shown
above, thle standartl cl.,ll 11t be a ppraisedl as neither it
triumhl nor. a failure. The Libert'. eng-ine epitoillizes the prob)hleml
of aircraft InII t ne I n'ofar ats tile Liberty wa omdotIII
quiantitv---over 15,000) by November 1918 -- the eng"ine wats a sue-
cess ill Productiloll. Moreover, since the Liberty h! was imod'lied
to increase its outp~ut inl horsepowe % oge 1e1 V.N fln "0O-l1.p).
to 4 4 0 -ii.p., the enginle Was at success inl designi capable (of expanding
its margin of 1 )erfornilnce to onuntaInLI perior.ut N, In Collnl)at. 17

The contest between the objective of maIIss prodluction an1d the(_ ob-
jective of superior or implrovedl performance resulted l it satis-
fact orv worn g V oinl~roli se 1wI icre tile Lii ei'tv en-'inc was coil-
cerned. In thle Strugle for miore wea pons antd for better w~eapl os a
balance hiad to be obtained. Til program of tilie War Depart ment
for- producing" ai rcra ft during NNVorld W~ar I was a failure to the

4, extent that it dlid not attain iii production of airfraiies the samle
1 ,alc ne tweeln iumibers and~ inmprovyemen t accomlpl isheid with Ii le
Iiiwr 'i v C11 giile.

TIiC 1i toIotI IIi y L strv w Wili prO'(lu1ccd tile ,iberty engi ie W'Is
wcell establ islied and fully operating when thle war caine. The or-
ganization which made the decision to use the Libl-tv engline, or

isu,0se it, hiad niosuch foun ldatiloll. Neither the hiandful of officers in
* the Aviation Sect ion of thle Signal Corps nor the minute air-craft

industrv had had ait the outbreak of war anyV significanit experience
il proucion, adlmii strative orgauizat mu, or- the development of
airplanes for coimbat. The results achieved were Conmmensurate withl
the inadequacies of the organization. A r~suni6 of wartime produc-
t io-eveals just how inadequate i lie orgran izatioui really wats.

Th~le British Bristol fighter was one of tile three British aircraft
selected by the BolnMsinfor production Ini the U' nitedl States.
A samupk aircraft arrivedl in New York ol 25 August 1917. Ten
(In v- later It reached Washlington where It. (Col. V. E. ('lark , Who
had jumst retuiirned from Lu lrope, made ld~ niinr Irawi ngs, re-

I '. Mixter 00(1 Emmonis, A1irrraft P'roduction Facts, p. 25.

17. 1Ibid., p). 243.
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des~iiii~the airframe to ulse it Liber-ty engine. The Liberty, rated
at 10)0 hi.p. in) con trast to the 1 275 hj.p. engine con ven tion ally
utilizedl i the Bristol, was a larger andI heavier power-plant and
requirecl a considerable amount of modification in thle airfranie to
be :~alated suece.'sftillN. ' While the redesign of the Bristol fighter
N%*aL III Iiroes, the Equipment Division of the Signal Corps signed
it cont ract for- '-)000 Bristols with the Cuirtiss Airplane and Motor

(1101-it lm, at ti hat timeI tile largest builder of aircraft in the
Vuiitedl States. D~uiing the first week of November 1917, military

ofilisent both the B ritish sample aircraft and the drawings con-
vurt ing thle Bristol for use with the Liberty engrine to the Curtiss
factorv. Byv the end of the mionth construiction hiad actually begunll

'4 w,) flthe fir~t item. So energetically was the wvork pushed that anl air-
Vli.cri! t was coimpleted foi- a flight test before the end of January

Tile Bltiol with L.1ibetv engine prioved to have a number of
tswincl en gineers at the Curtiss plant set out to eliminate by

*.(ILign. Meanwhile, preparations went ahiead for production of
di '2,000 it ems Oil cant iact. Ini thelir suecessive attempts to redesign
fix Bristol to carry the lberty, engineers of the Sig(,nal Corps and

( ris taf increased tile over-all wveighit of thle aircra ft. Sinc
thle N rea LIMWas not changred, the win-loading, or pounds per

qtre foot of wing area, increased alarmingily. Tw~~eitysix IBristols
1tv~ Mann fahcto red, but those which were given flighlt tests crashed.
D uring July 1918, the WXar Department canceledl the Bristol con-
tl'i(ct a~fte.r sp)ending mnore than six millions.19 Thlis loss inl money

a probably insignilficant in comparison with thle loss in timue.
IA A fter 1.5 monthis of Nvar, no fighter aircraft had reached production

U1 t i 'nitcd States. In converting the Bristol for use with the
I .ifertv engirne, aviation officials had gambled in thle hope of secur-
lit ill aircraft of superior performance rather than turning out
exaict cop~ies of British dlesigns in large numbers. The gamble

TI'ie stor'y of the French SPAD, at fighter selected by the Boiling
Mis-;ion,' parallels that of the Bristol. Arriving in the United
States in September 1917, thle sample SPAD was shipped dlirectly
to thle Curtiss factory in Buffalo, New York. The manufacturer
liad no sooner receivc(l anl order for 3,000 single-place SPAl) fight-

1'.Ibid., p 9
V.0. 1. Brocett, "History of the Bristol Fighter," 1919 ,-I documentary dataiIpeaaino hsdcmnNBPH, x2,45. rsoVirit v k icatP outIi i h ntdSaeSnt eotjoppI,,adRpr nArrf uv,1 os ouetN.61 .4
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ri'et!. The % littlc project~t Sttpittl
A\ ittijoloer of fatotrs jtrtOild iv c'ilteritl Ito the (eltlortil to (.:t )-
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olceit.- A tiheq uent model, the 1)11-9, was beginning to re-
l,',e till- !II I. il British roll'duction, ad ('oonel (lark r'teCOi-

I Ituled lI II:II ftoctII re of tliw more (\ ad I Ic ud desigln."' ' ",lfortiunatlv
1i1 o I I an] >ali ai rIrft available in the I iI'itcId States was a 11)-4
:1 ,, a "D11--9. 'Thi s anlple had actually reached New York be-
f',e the B1"i1,11", Missil finally decided ull1 tile )11-1 as an

,hijai I (Iectlion. But tihi fordell edne,'ss and spirit of cooperat iou
0m fi. 1):fft of tile Brit islh were, as thiins tur-ned out, to prove it
iWhto ine. )urin, Ati-ust 1917 the sample I)11-4 was silipel

t,) tihe Ai)avton-\V"ant ir!)hme (ompany ill Ohio where en gineers
In ,4'81 prulimi inan y studies to convert tile aircraft for use with tile
1.i11, '2 e ie. \\hen (,'olonel Boiling learned in France of a Aan -

to i::t il faethite 2),000 )11-9 a i 'caft for observation, he proimlp tlv
('i),l ack t hat the number should be doubled. By the end of
" ,t' i l 1917 it was anticilpated that production on 4,000 )I1-9
;l I imr:' it X\ l lm be(piil in ao)u1t three mn1mths. But at that dlate th1'e

nio 1)11-9 in lithe Inited States. None arrived until Ie'hruarvy

19 1S.
.\t Iie-t 1)n, n i li for, tl e piotullction of ol)servation aircraft in

t nit, .t .l 'stes was ,'n1flised ill the fall of 117. Just low ccii-

fu-,I A ilc \ llohle Ihatter wvas is alilply illustrated by tie follow;l, of-
finJ'i: Ipr,)ved prtog-rams, each SUl)erscding the one before it.-"

' p,\R.ipso oF 1)11-4 AN1) 1)If-9 PROGt A3T

'Il\\'lNG (CIIA Ni;Es I N- GOALS FOR P RODUCTION

D11-; A irc raft I) 11-9 A irrraft
2 .Aug. 1917 7,000

22 ..,g. 1917 5,000

2' A ,:. 1917 15,000

31 .\g... 1917 15,000

t Sept. 1017 15,000 5 Sept. 1917 2,000

17 ()ct. 1917 250 9 Oct. 1917 4,000

29 O)ct. 1917 1,00 29 Oct. 1917 7,000

11 l"b. 19195 .,5)0 1 I el'). 1918 5,tO

The \1',' wim variations in tile nmbers of aircraft believed to le re-
(qIiei)' :a- retlecled in the successive l)ro ranls above reveal the ab-

21. lr,-',l J'r,,, li, ,n, IharI ins before suhcnrmmittee of Senate Military Af-
f ,r' (',,mi. , I inv.m5 (',,g. 2 S-ms., 15 j,ly 19114, ;, 755; and H ughes Report, .tutomo-
1W' Iu'In..-Ir,,.: th, .lut,,munn ilc. :1 N ,. Is, 750 10, 11.

S .Irih D 1-1 prm' i,m in the lamst quarter of 1917 was 427, 1)[1-9 produc-
i.n 5: h r.v ,., in th fir!t qu1,rh'r of 1915 )11-9 prodhuctiton was 331, almost
.I D. [Ill- pr,(hu'ti',1, "hin h ammi nthd I 352. In the s -o': d quarter of 1915

7) I)1-i".; , r i luceinl in the 'u "ih'd I - inrdon :a'ai t 1.15; )lI-!)'s. Jones,

Waro, ill th, .i;. .\i .-KA 'p., V11.
2';. 1 .-h11 k l, . 'r I " p 750 13. Not all ttui lleim s in the progra I re sh w n.

.,- .- _-,.. . . . . . .. : . .. . . ,
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senice of ft Single Com1prensivc system1 of control over quantity.
Likewise, thle approved programs give no indication of control
over quality, that is, production of the suiperior designi (1)11-9)

* to supersede its forerunner (DI-I-4) wheni possible. E"xpedience
rather than planning seems to have been the ordler of the (lay.

In February 1918 officials in charge of production for the Equip-
menit Division of the Signal Corps canceled the entire D11-9 l)o-
grain to concentrate upon the DII-4. Undoubtedly the delayed ar-
rival of the DH--9 from Eii~gland contributed to this decision. That
no tactical aircraft of any type had been turned out in quantity

factor. The real significance of the dlecision to produce tile DII-4

rather than the DH-9 lay in that it was made biy officials in charge
of production without reference to the tactical elements of the
service in combat.27I The DH-9 contracts were converted to c'over produictioni of the

DI-1-4 instead. Two manufacturers, the Da3 o.,n-lVright Airplane
Comipany and the Fisher Body Corporation, undlertook to mni-

s~cessulin converting the 1)ellaviland design to carry a standard
Lbrvengine, and a flighit test of the converted model was first
maeilOctober 1917. But the initial promise of the converted

D11- wasillusory. Althoug-h terdsg ftl niewre u
satisfactorily, accessotry equipiu pr1dtobeoe p~ rgi-

nalsamle .)11-4 recei:Ved In the United States hlad been dleigned
forBriisharmnament and accessory equipment. In tile mounting of
Ina11*1C gln.s manu factured in thle U nited1 States, a mnmber of

vexing bu ),Xl~ rob~lemis in volving" redesign1 of the cowlig were
encountered. Similarly, it was (liscoveredI that the svrnchronizing
or interrulpter gear for th limce Igumis had not beenl inanu ifac-
tured to fit thle mlost recent model of lime Liberty engine. This inl-
volved t mm-consunimng rewvork duiring assemibly',. The sanie story
was repeated in thle instance of the special generator to supply
power for the pilot's hieatedl suit. Each problem retarded the be- r
ginning- of actual mass produhlctioni.

The charge that the Liberty engine delayed the programn of
construction was not substantiated. In M1a y 1918 wheni the manu-F facture of the D)11-4 in quantity finally did begin, the rate of pro-
(duction onl Liberty engrines wvas well in advance of time assembly
of aircraft. The following table shows that tile DII-4 ultimately
did reach miass productjon. 2 1

27. Ibid., p. 750)-15.
28. Mixter and Emmons, Aircraft Production FartA, p. 48.

X1.1
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PRODV CTIO 107O THE DH-4 IN THEg UNITED STATES

Feb. 1918 9
Mlarch 1918 4
April 1918 15 (first production models)

May 1918 153
June 1918 3:36

Aug. 1918 221 (including 100 sets of spares'.
Sept. 1918 757 (includig 10W sets of spares)

Oct. 1918 1,097
Nov. 1918 1,07 2

Somec of the firs' D)11-4 aircraft were shipped to F'rance whereI
thev arrived in May, 1918. Sizable shipments, though, did not be-

girluntl te flloing monthi, and it was not until August that the

fi rst squadron of aircraf t built in the Uni ted States actuallv crossed
the ent'!ll 's lines. ri~he reasons behind this p~rotractedI delay were

iiinuohl ThIe fir,t group of aircraft to arrive was not equipped
with ar: pet Facilities had to be miade readV and an organiza-

tion evl d~ to mount the arniaient before the Air' Service of the
AEF could become a fighiting; force. But more imlportant than thle

* problenis of assembly in tile field were tile shortcomings intrinsic
in the DJI-4 itself."'

W~heni the British DII-4 first began to appear ill numbers on
tilt front during the sp~rinlg of 1917, its performance surpassed
thlat of aircraft then in use. When tile first squadron of tile Air
Service, A l'F, went in to combat in 1918, the DII-4 had itself been
stir1 ):tscd long since by aircraft of superior performance. Officers
ill the Air Survice cabled from France that the DII-4 would not be
a1cceptable for use in combat without dirastic modification. Never-
theles.- . in the U nited States production was rolling, and shiploads
of IWlI 4 's continued to reach France over the protests of the
AEF.:"'By the late sumimer of 1918, op~inions as to tile roles of pro-
dulctionl and operations wvere almost diametrically opposite to tilose
hield several montis earlier. Then, tile decisions made by tile officials
controlling production appeared to favor performance or quality
while tactical units in tile field dlemandled quantity. When at last
aircraft ill numbers (lid begin to arrive, the eip isis of t i protest
f room1 the field shliftedl sharply to p~erformance.

Tlihe cll:rgec of one engineer that the Bureau of Aircraft Pro-
dulction ''railroaided" the D11-4 into production rather than tile

4 29. "1 mu nReport of the Chief of Air Service, AEF," Air Sort-ice Informationt
Circular. ', No. 180 (15 Fel,. 1921), 21, 26, 40, 70.

39. Aircraft I'ruducti,m ini the United States, Senate Report No. 555, p. 8.%

ri . o
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1)11-9 Imy ha1Ve b)enly11N It haNl ftit. 3  It is ti)Mrent, however,
tLat the necessity- for making a shiowiliig4 exerted a trieinendous pres-
sli re Upon0f oiCials, inl charge of production. 3 - The fault, of course,
coulid niever he laid entirely, to these athloritijes. Soicl of thle
I il:tiie lav with the ALP. lin J1une 1918 tehnical (leci .io11s Oil
mod '(ifications ili the 1)1 -4 were goinig all the way 11l) to tile Chief

of meAirService, AL 1, for approval 'in the absciee of a p~rop~erly
cowitteuaenicy to deail wvith the prioblelu. : Sip" rest' ois fo

111iuodi'vingo the D)11-1 wvere thuis slow ill reaIching" tile Unlited States.
4Th ere~ were, to lie surme, officials whio test ified after tile wai' that

i h! ant kne along- that [lie D1)- was interior to the 1)11-9, but,
Ni Zlfialtlv, the, (lid little aboti t i vem the critical dlecisioni was

ColnelE_ . Grrlloneof'thetw arniy acr'omlitical eoicr
th ith Bo11i MisI dieclared1 thait the 11-4 hadi~ been fromi

th lie v hli1mig.a-to)Vl frtleiI9:' h ohrairyel
'intcer\l' the mission, Lt. C'ol. V. E- Clark, asserted that the
114- badl been p~ut inito pi'oductioni "simply because it was iieces-A ~~,iil'V to niake an immuiediate shiow i mi)," even thoughi thle authorities

%wCre uhlvY consciouIs" that the 1)11-9 was a better aircraft.3 5, It
mi-ght well be argued that these two officers were pleading defeii-

NI V, tryNilig' to expin1 thIr fIlr to emphasize the stopgap)

ratumi'e of the DI 1-4 at thre time of the original or' Bolling repo~rt4 ild shaped policy. The Chief of thle Air Service, AFF, Nvas riotJ S sipec't. A-; lit was anl outsider' who took commniid inl lay 1918
from al n iCiv d if(Iferenit a1nn1 of the service, his testimony that
the 1)1 -4 wa-;s obsolete ando 1ueo onl1V un1til thle 1)1 -9 could be p)ut

1to prFodCtL~h itws p~rOi mly free fi'oim defensive bias.:1 ' As late

41 L N oi. c~i .iir:I\ t iII with IIt. Co Li V. I". Ch~u 1 Ir t11 . I MI(Fa 11:111 1 at MeC-
o.,k I' it Id, Dl) til. ( )hio, 2 Mamrch 1919, N A, BA P' Ilist. Boix 20, 452.1 Airplanes,

:22. 1'. C'. M~archi hi fiti tnbit Wa~ie (Ga;rdeni C'ity, N.Y., IDoiiheihiv. Doirain,

19i p.1. 20i7, elsilis that .\'sistmiit Sierihary of' WaiJ.1.0a' olbuint
pri ti.ri w.i, ti proikii.e thamt there '.iould hie 'nio more eh!iog', aotliiirized,'' thuls

impl~ rig thlit the. me-t of the trule '.iiiS thei A LI. MIirih's contetioniii would, by
iuuf'ercrwi , placii ytari ini the light of !ttirv 1.% iiling tio guispq the iumiportanie oif per'-

i,'im .iii Vtiimiliwrs, a (liaire riot subhi'.tittiil. .5 Jv Memoi~, Maj. If. .1. liiirin tii Brig. ('eni M.1. Patrick, S Junec 1918, eitedA

ini Tlimnin. A ir Strire, A f, 'P, pp 78
:4. Tcstiliim if Col!. E. S.Go;irri'll, lWor-Ex'j~niitiri. I Ioui'c II~rns 6Ci

I Se-'s., 2eu, l't. 6i, 4 Aug. 1919. p). 211.
:3.5. Note, on iiiuversatioii ' iih Col. V. F_ Clirk liv II. M. McFarland, 2 March

1 1. N\A, BAP 11ML. Box\ 2o, 152.1 A irplanevs, G'ieeral.

4 ~ ~ ~ ~ ~ ~ 9 36 T'tinlonv of (>1 . M. Patuick, War Eiiprd;'1ui-r*,ousI{;arhig,-(m6Cog esISra ,P.4 u.111,p.212 e ~ etmn fMj
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as Aug"ust 1918 the 1D11-9 Was still in the stage of flight testing in
the UnIitedl States. The decisioni to gro into p)roduction was yet unl-

Ini the final analysis, the measure of achievement of the aerial
Weailio oiiiust always l)e determnred by the number of superior air-

Tift av~ailable fur u1se in combat and~ actually Onl thle front. When
ro the %% ar ended, the Air Service, AEF, consisted of 20 pursuit squad-

* r'ol., 24 observation squadrons, soumac of whichl were serving as dlay-
b(Mibers, and one lone squadron of long-range nigrht, or strategric

'iiws~ At first gIlnce this ar1ray Is Immure IlJrsiethanl the
fiactS warranllt. Of thme total number of aircraft received by the A EF
u p to thle A rinist ice, 6,Q87 in all, a large proportion were of foreign

* origin.'1'lie-flln tal m~ ates the comnparativ-ely smiall con-
-. ' ~tribuiomifrom prodluction i the United States.

11?ltz ront French son rc", 4,791
From British source,, 261

FrmItalian sources 19

Of the aircraft contributed by time United States, all but three odd
expierimental itemmis wvere DJI-4's. Only 960 of these wNere actually
at the fronit; thle remainder were being used ait training bases in
the theater.")

11. 1). Fo los, Wr Erpcrottturrs, House hecarings, 66 Cong. I Se".., Serial 2, Pt. 6,
6 A ug. 1919, pp. 36i7-S.

:37. Ai rcraft Production in the !'nitid States. Senate Report No. 555, p). 9. Some
6j,00oi 1)1-9's (cle S-9) ver -d~te~ on coutract, hut none was completed by the

war's end. See Rcport on Aircraft Survys ... ,House D)ocument No. 621, p). 7.
Compare this with the 1,156 British 1)1 -9's produced in the second quarter of 1918.
See Jones, The W1ar in the' Air, Vol. 3, App. VII.

6 35S. To avoid confusion the 1)lI-t has here heen consistently labeled as ain ob~serva-
tion aircraft. Aroo'-cooperation or service aircraft might he more exact definitions,
hut the terms aire less well known. In general, the Dl1-4 was used for observation,
in fant ry contact-patrol, artillery fire-coot rol, and short-range or tactical day-
bomibing. Thme type lacked the speed and other pierfornmance characteristics of ptur-%
suit or tighter a1ircra ft and the range and homob-carryilog capacity of the strategic
nig-ht-bomber. l"Progress Hteport of Air Service Activities, AEP, as of 11 Nov.
]()IS," p, 1, 30) Nov. 191s, Air Service Exec. Sect., AEF, National War College
L ibra ry, I GS.h.:.

:39. E. S. Gorrell, Tme .lba.qure of Anmeriea's W~orld War A eron~tzutical Effort
(Northficld, V't., Norwich linivcrit y. 1910), p.:35. Gorrell's figzures, based on data

compile-d by the A ir Service, AEF, %*a rv slightlyN from thoqe of Mixter aind Emmons,
A reraft Production Faetq, p). 5S. (ipoting fromt Gienera~l Statf Statistics Branch, Re-
poirt No. 91. (;irrell ala differs from the Secretary of War, Annui al Reports of the
Wamr 1), 1.mc t yn, mm?. 1 918, 1. 52-3. ( rrellfs figures are prohaly more nearly correct.
Jlovevr, *Ionc,, 7h, 1l'ar in the A1ir, 6. 81, puts the Britis;h contributtion at 320.
'lIi' tigmmre in av ink-mnI, itemi~ sent to the United States its well as to the AE.

IT --
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A summary of the developmcnt of military aircraft in the United
States is scarcely praiseworthy. In Novemiber 1918 thlere were no -

fighter aircraft in the Air Service, AET, save those procured fromn
foreign sources.") Thcre was a relatively large number of observa-
tion aircraft at the front, but these were of inferior performance
and dangerously obsolete. The officials responsible for developing
the aerial weapon of the United States had failed to achieve thle
necessary balance between sup~erior performance andl mass jprodll-
tion. In their efforts to perfect a superior fighter they produced

* none at all.
40. The performance of the French-supplied fighter aircraft may not have l)(('f

so inferior as charged by a witness before the Senate Military Affairs Cominittve
q .who described the planes as "antiquated"' and already "discarded" by the F renchI

themselves. But it is safe to assume that the foreign aircraft procurcd by tbc U.S.
were not exclusively the best produced. See Aircraft Production in the Cuited
.Statee, Senate Report No. 555, p. 10.

f
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Chapter VIII. The Development of Air
Weapons: Bombers

TliE DOCTRINE OF aerial warfare, or the approved concept of the
military functions to be carried out by the aircraft sent to France,
imposed few difficulties in the case of aircraft for observation and
I)urSUit. Both functions were almost universally accepted in mili-
,tar circles, the one to serve as "the eyes of the army," the other
to defend the "eyes" from enemy attack and prevent enemy ob-
servers fLoin performing the same operation. On the other hand,
doctrine regarding the employment of bombing aircraft had never
Cbeen clearly defined or generally accepted in military circles. As a

consequence, the uncertain status of doctrine on bombardment
exerted an overwhelming influence upon the production of bombers.
'The niilitary organization for providing aerial weapons had

-lnowi itself deficient in supplying aircraft where doctrine con-
stituted no real problem. Where doctrine was in doubt, the mili-
Stary org'.'iizatioi for supplying aircraft was to prove even more
deficiCnt. To help in measuring the achievement of that organiza-

ti o in producing bombers during World War I it will be con-
Nvicnt to review brieily the evolution of bombardment aviation.
.After the outbreak of war in Europe during August 1914 and be-
toe the I lited States entered the war in April 1917, aerial doe-

* trine underwent a revolutionary development in the armies of the
warring Powers. Unfortunately, the security measures of the com-

*. latant coupled with an inadequate system of liaison left the United
statc. in a situation of technical as well as political isolation. While
the concelpt of aerial warfare leaped ahead in Europe, the United
'W:tes followed gropingly. Doctrine in the Signal Corps was the
,r,,lct of two factors: extremely limited operational experience

Nibtli it handful of training aircraft and domestic interpretations
of the ,vanty reports of military attach6s.

BY 1915 the war in Europe made it clear that aircraft could be
lli ,d to elvforin a Iiumiber of functions including reconnais-

S. o,, reventlin of eneiny reconnaissance, artillery fire-control or

II
.'

I .7
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1i Idllulilt. The official report of tlic niksion in August 1917 favored

:1licy~ specifyving, first, trainling" aircra ft; second, aircraft for

riSatrat e.-i ilifelisive force miadle up1 of all e\Cs~ oNver tile
I[! h% o c~ at -oi. III tile ealy fall of 1917 Colonel Bolilng noted

ti 1f t sttile ''Sct ted ci)lmict joll'' of the mIISSionl that the til-

dlt(-(, Of or1lillI operaltio 11 i .t l (dil-et nII talry enids inl view"
i'lj ,,It Ile -\i'iti.Litrart(1111X .( k took anl

1),,;tlol. deia-Ig t hat IiteL'l'ifi('(ll nit bomlbing"
Wil "pt ll li toth \%,It fr ilo, (1t-Mvthn selnilng onle

11 tO 1*0111It linle t1htrnlIC1.. Ma or1 E- S. (;Orre1 ll Sa

4~~~l elImie *sul ig thle role, of boiutui rdinlent. Ile felt
ilt ti i Air. Service, A EX1, woul he certa in to wreak ''limenlse

* a on" up1(01 (wrrlil 111mo%11e and mat dend if It coIlaei

11 ficld a li fficientilv Ilarge 1luil1ller of Ili -ht-bolnbo~rs to carry Out

*.\ V 1(11 at c 1 I l '(ldient'' of G crmrany. 'M aj or G orrell left little
I 4)I~ as' to thC IIIIport oce hle atta1C1ed to 1o)ar11, 1 it

Till '1 i not a phlintilal lnor a dIream, but is a hugfe reality
C~pI mli(I of' hill ('1 crriedl out with sucecesis if the I nited

StAes \kill out ~v raTiY onl a sufcetvIlrge can paign for
~I I)Cna VC;11V, Al111 rlian1fo('tre the tesof airplanes that

id to el S ysi this (11111 ial l, Instead of bilding pui'-

511 it j ihi iit.S a11TM reOx'ilt OIf da te' here ill Europe.

4 1 lIc ( (li~ldcrcit~lhi 1 ,000) l~liblrs pllilnCe Ill tue official pr'ogram
- '~ Il hit I iiteil taftea l -efiet Ilillllef'. A folrce ranging

t' !.11 !).t)00 to (6,000 boiinil lrs, lie? bel ieved, would hle far more tide-

~' '~ ~A 1)-ml ing forre (If 6.000 aircraft would hlave represented a

C":1iTI'~ CITV(T1il of ()( bril polllh(-y. WXhere the program of lprodhlc-
taw app1 rovced bY the General StfT StIpulliteril aircraft for pur-

- ~. l( (i-er'0181 11111 (lharnliuent ]i then ratio of 5:3:1, Major
reIl-1' II -I io:il wioild subhi4itute a ratio of 5 :3 :6, giving a
''PIIeIit wll ht to tile offensive cha~raicter of the air arm. (jor-

f I S,- . r a 1S t. PI7 (1 It(I ini A. 11. (r ,"11 toirv oft tit Cal roni

I- IN .\10 . Il.I Ii-t. i\ 21,.12.1 ('iproni li~ctor :10 M Ihaoo N IC ,Lt. COI.
,1. ( i. -i - -palr~ ( 111-r. 12 .5I.191 , --e - in d in( A1 r ft Pr,,? ((Cfol't,

1 I a- " 'rv X01 :i( - ' a: , Militlivy AiTairs (a i,:, 65 Cone. 2

0 -:. 111:!' 'I . S>. GCrrril I. CA. It. C. B1I'IIjLm, 15 00f. 19(17, and Cile

N '' ; !,~' 1, (hi.f 5>-ia ( ]:h -, J z1'~ . 017, N A. B k P Iit. Miox 21, 1.2.1

I ' (S' I! Mulu . . . V. F. (lark to) Olhif Sigii; llir 12

~. ;; J~,. ,-/u Y n. ll;ario a......imif Miiiitarv Affairs (Com-

1.1
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rell's recommnendatilonls, like those of the other members of the
Boil1ing Mission, nmay have been factors influencing official policy,

but thle,,- did not become official policy. For th-at matter, neither

did the approved program of the General Staff long remain theA
acceptcd plan. Byv the middle of October 1917 the Air Service,

~" A F, had drafted at programr whI)i dletermuined the character ofr th ai ara aong oinwhit dfleent lines from thlose ini the original
j)I*054ilii p~repatred ill WVaslinton. Where thle original or approved
programi of tle General Staff had proposed a force lin which air-

Ci 1ied in tertino5:3:,tejoganothAE pcidrat for l)UrISUlt, ohIerVatiOn, andl bombardment were to b~e sup-
Id j( 'ato tif :La lo f!:)l.tl r

The . provc.' p rosrronil of the A ii' Service, A I, detail] ingte
011WitiOl tf tHe allr arml by relative proportionofuntna

t% w"Itidc-wonta ll- nube oftrnsfrmtios ndper-muta-
tion, s eforu ai rcra ft wcrec tuall v received fromt the U nit ed St at es.
Ti, ViiiiarY 1918 officials of tile AVE'I appeared to accept Ill prinl-
cc "I t oii iral jrogrami of thle G;eneral Staff. Ili lace of the

siler rat io, approved I y thle A .F, of 5 :3 :1 for Purin t, observa-
ti)iol 1d nh1al"Imnt, tile rex i>edl prog-raml of thle AEFJ sub-

the~~ llaI olpa 1 ule ratijo, 6 :1. Thils was not to r~e-

11Ii tI Of 1t( elrS)OLt oc rie fo~r long1 . After a i111i11nl
tN LItI il ieoffliil p~rograml the Air- Service, A El" is';lc

*a pd lln M *I n 1918' wbich. a radically differe-at from all thoseQ
U )F'HIt\ V 1 ii U1s I ~ Thlis neCW pr1ogramll increased the offelisi xe

r tile ex pen se of aircraft for obse"rvat ion, inlak ii ig a new ratio0
i;p~i t, observation, and bombarmnf3: : 2  ntea

'fhe violent changi,-es in the AE's programis which occurred be-
* w.-en October 1917 andh June 1918 obviously didl not stem from

ex perience lin coinhat. Theli AE hiad ill Friance no more than a
hla d fl1 of American-built aircraft by the beginning of Junie 1918.
At thL~t time thec Air Service consisted of but five squadrons
jip led with i orcraft of foreign1 nilano ~fajCtjre. 7 Since thle five

I ~inA~rns Ild niot include a single one for bombardment, it is ap-j pIaI men thIat Allie 0)2(1 ieat iOiS OLtie1 the AEIF accounted for the

6Svc alace. (Impter 3, And ''Formauiaiian td Il)istrihuution of l'rogruiis,- rtiie
, 1 1 1910, N A, B A ' I liM. Boix 9, 3:31.8 0' cr~s M i1a

V 1. . G irreli. P'h' M!a.,,ire' of .1 morjir's I'r
7

4 Buar Amai'ral Fffort

tY!. l .11, Vt ., N arw, ii h VnikersitY, 191G), p. T). S, c also 'l i Report or' the
t -;' f . i~ i AF', Air -'civiv ju,(ranufi, (i;culeir, ?, No. 180i (15
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~ ~I octinl canesim"plied by thle successive official programs for
. avi;Ltion. The evolution of British doctrine appears to have in-

flUenlced thinking in the A EF.
I. le Ini the summner of 1916 British units based near Belfort con-

4. dueted strategic bombing attacks against the German industrial
aLT Of the Saar. These limited operations were curtailed early in

191 wheni Sir Douglas IHai-, commander-in-chief of the British
tuLos Ii Franice, requested the services of the units for close-

jipprt withi the Biti ground forces." But just about the time
tii ;action took, place, German air raids onl London broughlt the

wiole quiestion of strategic doctrine to a hieadl.
Inc11 Chief of the Imperial General Staff threw the question of

tlI . erial weapon into sharp focus when hie proposed an increase
ii ilc strength of British aviation, even at the expense of other
WUTl1s. Any such expansion wvould inevitably lead to conflict with

e1CLXistizig services. Thle WVar Cabinet, with remarkable clarity
of p~rpseestablished a Priorities Coniniittce givir ig aviation

voiCe III anl Cecelon comp jarable to those of the arniy and navy. Thiis

A \ir Iitiist rya the edof the year.9 By creaigteAi Mnsr
1;e Britishgoenetetbihda g

avthlity to execute a strategic doctrine. This doctrine had been
foirmulated partly by projection of limited British operational
('%per:LInCe and partly as a result of Gernian pi'odldings in the form
tf (io r;ih1/lrlg raids over London. 'Sir W\ili am We ir, Secretary

of 'State for thle newly formed Royal Air Force, summied tip the
doc t ille of the Miniistry succinctly Ii pointing out that "continu-

v ~Iibingr of Germt indstia centers" presented "very in-
p(1tault possihilities" andl that valuable results igh-t be obtained

iic a wit i tile small forces available. T1 he \Iiiiistry contended that
ti (eilllu conomy111 Wa s at profitable targeVt fully Justifying dliver-

InsMl Of 4rtli fli thle roudamis i

M\Ia. s] al 1"ocli, as Coyniiian11der-iii-chiief of the Allied armies, op-
*, )(l the concept of tile Blrit is]1 Air Minist ry wvith the traditional

Imtint of v iew of the grIoundl~ forces. Thel( eiinmys arimy, lie declared,
\\I;the emielliv s t rcngth. 01Ny by at conenllt ratilonl of force to

If. A. Joneq, T'he W~ar in the -I ir (5 vols., 2-;Oxford, Clairendon Press, 1922-

o 1114, ., pp. 2 - 17.
P i. -n, Si r Wiilliamn Wier, Secret ary' of St ate for the Royal Air Force, on the

11-<sii~litvand (otitlait of flt- Air Ministry, 2;) May 1918, cited in full in Jones,
1, lIar in ithe Air, Appwilix Volumvi, Appi. N'I1.

T* 'TV.
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lcst rov thait aiiiv would it lbe poib~jle to atitaini vitory. Bomberwis,
Fodbid should lbe uvd foi.st ratc-o-ic rud s ngiitthe cleeiv's

U 100yOIlyv as a secorla iv funct ion.

11 i, coiteept iolu of tile inii-:1Y objectieo ollC.iddntbid

iEICII 0 11 t ilei CC(Iteult hutit Ill pi l Stplae tilemeo

yeliatNs O1f tilie A llied( Sili )I'IIIC Wlar COL111CIl foril-aIIteil a1 pro-
Ofbljiihilidiiieiit duiui Augulst 19] 8 to lbe carreL utb.

a11 llite'-.\lhieil Bou11iihiig lOre WIti Ie fr Ieo referen C laid
4 dowin bv Fochi . B revet ( releal 'lasker hi. 1 11,iiil ii repre-

scitativu for the I hlited States to the All jed Supreme W~ar ('miii-
Ji.,i)1e the rce'elltatv(5 oif thle ther PoweCrs III sig-lil iig the

)IIt Iiote fmo11tiiuig [lie I nter-.\hlied MoIIIhIngI" ]OIr." lIIV Coild of
tie) war camei before thle IllteI'-\lliel Force miaterialized. Never-
tlI leSS, the intent lion is; e2VIlnt. The i Allies and tile UniitedI States

'I1(' imi ni i the diirect ion oif strateg-ic boilrdieit. Fven

t AIg eoiirei\ed with'ii the orbit (if Foci1's Commiiand nd coin-
tel .~ ILv Iatci ciiist alie t o, -oii~ attaeks on [lie ( eiiinai

i)OI101 hirc III e(it o itsi
(:oiii s cCOiidalV, the prpsd oc was itale Init

crotental.
AS thle culiiililersoiuje iiiaehluerv of Allied coii rol. evolved this

1l:i11, tile B'it~sli dcii01ioiislre What coIld lhe donie III pr-aCtice. III
ca Jull~~~~~e 191 [ile Brt ish All 'Miii is try actuai l .lic tacl

)iwiilhii llaili known als [lie Iiide ilideiit F"ore1, ailt hough.i to lie
sn re. thle force Consisted of liut five squad roils, oiil two of which
were compihosedl of long -ranlge III gll [-hiolinhrs caphille ofi (Icep peie(-
ra- t ions Iiito e101nem teriTtoryV. 'I'luliout " It tlie suullelr Of 1918

tlii f t',Qc Eel eatedlvN attacked1 Germvain i ndhuistial centers anid rail
1nii1cionls. I IandleN-lPag'e b br (ul-yiig. '1111 (1:lli1 h~onlis

] iLhiilg1,(;.-)0 p oundis weCre used duigOctober, giving" a fore-

tu-tt ud h I at- was to comie. D espite thle fu tur icI oSsil)l it ies cliihodied
Ii -c'iii e of tI i is weighit, [lie 1111nd eeet Foice was, ilevel. Iiiore

thui ash~ao 0 is laiiu streng-th. Whlue the AruIlistiecle
t11( 11! ti-hl lI(ilelit Foice colisi~teul of Only iihi( stpiiiul-oiis,

;t 1., "mii it thie-eC %\ere iupiipjetl Ifot withi buuiihters but with air-

iiIf 11. J'p I H truiiii cIgldb cvo the(e~~itltt Ettlij l oStill( which haIdn

* it lii.. pt I X, ,l tiu t Nit vN. i M I i r.~tt a r of liii Supr-inte

Wa 'wltiS prn ,ar(oicl tg 9S

0t

it *t
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been conlMiered obsolete since 191(3). Nonethless, sinall as this force
'1 wasit rep 1425421ted anl orgqan i/at jonal framework U IOfl Wh ich tile

A ii' Milnitl cv u11(11(1 to carry out at proirral (of strategic boni-
kl,;I roCHi~t On tile (41erninil 'coniomyl. Onily til 112imc- of p~roductionl

;1i1(1 dk142 tIj)111Ult Of (tigii111 11C21( this p)olicy In c'heck.

At tile A riii.tice the out put of British aircraft was rapidly over-
takln_ i thIle Mill Ist ry's programl, ando developmnt of designl had

fqwli(u l(ew vi,4ts to strate-ic bombardment. AS ear-ly Its Jly1
1917 thle 131-it1 iload g'One Into) 1j)(1ICtiol Oil tile 101g-ranige,

tti-Cll~'inl4II1Il(lev-Pa1gc night-bonier. By September somne 400 i
len I een i oil ontrac. B It( gr -e impljortance, expert-

wti-nu1 contracts were plIaced (lurig thle summer of 1917 for even
Li-c l. icl'g su pci-bombers, Lou '-etiglue aircraft capable

r(If LaI1V'~L 011" ,0 oundIIs of 1 bomb to Beli. Theeoft 1se 1i-

cLi C11H>U1, lWIIM divsuperSedI'llg tile twill-engille ILindle~y-Page,
\CZV~lt l1:1h Ai 1 th lend21( of the war. SoIcl 0'5() Wer~e on, Contract.' 4

:4 ~Even a br'ief excursion into tile tatle behiind the growth of Brit-
#q 'll(1.0 21le Oil Strategic Lollbardinent is sufficient to suggest the

CI ei raCt~ er(f tilie in~fluences 'It work up~on tile shlapinlg of policy inl
Ili .\H im(Tevice, A FI. Tile p)rogranms p)roin11lgatedi for aviationi

hY til1e .\F 11 I igille fall (If 1917s, ibefol42 tile formation of tile

Il 1Mili1tw l*Vrelected tile illuteIce of tile ground force. During *
the s~rlig, of 1918, after the creation of tile Air "Ministry, they

4 Ictrvl~teilt ani Iticreaslug acceptance of tile idea of strategic born-
harlilt. Ill fact, tile p)rograml of Junie 1918, tile mlonth ill which
I lie British Indl~ependlent Force appeared, alm~ost reversed aerial
dloctriiie of the AFF by stIpuating in increase in b~ombers to more
dian twice tile strenigth Ii aircraft for observation.

AppreciationI of tile doctrine of bombardment was by no mecans
* lilitul to military circles overseas. During June 1918, shortly

lft-c the British Independent Force had been organized, the IDi-
rcctoIr of Militoiry Aeronautics Ii thle United States prepared a
'hid,, on Straltegic hom bardmentt for the Chief of Staff, Gen. P. C.
Mar-ch. Coming- from anl authoritative spokesman responsible for
t1li2 forulat111ionl of requ iremlents, the (lirector's study represented,

*~h Impulllicationi, it sigTiificant indication of the trend in aeril (loc-
trinec. The burden of the study was expressed l i one paragraph:

* Apajrt fromi the prodluction of aircraft sufficient for the
tactical and1 st raieic needs5 of tile Air Service, AEF, con-

*rinn ~ h l e giveni ile(- prodtl~(ionl of a large numb~er,

It. Joiw-. I1 ht Wr in tr ..I (r, 1,3I5, 150, 16 t, 168, 173-t.
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-prohably in excess of I 5O--airplanes for a "long dis-
ta flee Independen~lC~t blii bii forc, to borrow a phnrase
froml thle B itdish to oper'iate onl a1 homnli g calailti

G:i-tCerilaii iiidlist il ((liter ia s 10l Cooperatio 1vi Brit-
* ish anld Frelnch forces of it simillar nuat uie.

1(o this end~ the (lirector u rged l beginning immnediately oil prodlic-
1)11 of stijperlbombers, preferaly th Iiindlev-Pagre fotir-enIilme

iiiodel .' The C hief Of Staff n1iiiSt liitve Ibeen iminpressed with the
argu--Qli ielts raised l)V tile Diri('tor of \ lit arv Aeronlia t is, for
Oil tile dJay tilie tjl rctor's StlildV rCa('ie(I( 111111 I (' WrotC to thle Bur11eau

i~~~~~~ "- o A rt Produictionl, p)oiiitin~ oti t that st ratv- egi oiiitions(e
11idedi(I~ the producI(tionl of aiii rrlt wit i nitius of 1,500) iles and

a loiit load of api iroxitel , 4,500 pou in I. Thiese sill eri nle
the (Chief of Staff indic4ated, %Moildl foirmi a "loll-(hist aiie ijude-
lauident JWiihingj~ force.'' lie I'eijl1tiCdt a repIort Oi tile p)ossibility

of I roduciu, 5:7() such boiiherS Witlloti t in terterlil( ugWith ile pro(-
(luction of aircraft for the tactical and limnited strategic neceds of
tile Alir Service, AElF" i

The sum total of the evidenice availablle shiows t hat in Junle 1918,
Lioth Ii the AEL" andl i the I 'nitedl States, file (lortilie of strategic

bmadetwas fidn ncesn acceptdance and( app~roval.

4 W Then, at the erid of July, the Chief of the Air Service, AE,
pr-omlgjatedj a revNiSedj pror-anil. This version, tile filial One of tile
war as i ultunlately turn-led olit, was known als "tile 202 program.''
Of tile Q02 Squadrons planned for' thle Al"i 6U Nv ere to be pursuit,

- 101 were to he observation, andl only 41 were to be sqluadrons of
bombers. Tile new allocation of squadrons by functional types
represcn-tedl a ratio foi- pursuit, observat ion, andl b~ombardmient of

*approximately 3:5 :2. it wvill be recalled thait the previously ap-
p~roved1 program of thle AFEl had established at 3:1 :W,1' ratio. 17

1.MJ. Gen. W. L. Kenly, Director of Military Aeronac, to Gen. P'. C. March,
Chief of Staff, 29 June 1918, NA, BAP Misc. Juist. Box 1, 321.9 Organization of
DI)A.

16. Copy, Chief of Staff to Director Aircraft Production, BA P', 29 June 1919, and
Copy of replY, 10 July 1918, INA, BAP Hist. Box 23, 4152.1 Handley-Page. The

forer ocuentisparicoarl' vineresting in thot it appears to conflict with
March's contention in The Nation at War (Gat-den City, D~ouleday, D~oran, 1932),
lp 201-9, that lie "strongly urged" the Secretary of Woar not to approve a ,joint

doniil, re r Biihladrhpsne uhatonwudtk P trihingai

revealed byN a conip ari so us inrg miobe rs of squrad ions i n~te ad of ratios of squad-
roTrs:
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* ~i )d tilis drastic chang-e Ii the proposed comlposit ion of the Air
S -rvjct-, A El", ma rk a reversil of policy fromn emipinsis oil bombers

watol Wil thi ciiy In cmpoition inl-

1 .i.,1 'Kg.i ne doservio the betoertoa use of thle
* it.l I PlI we'lponi? 01- (lid the Q02 progranm merely reflect a realistic

:'leratiol3 of thle possibilities of production? A review of the
)'I Wict ion of bombers in thet Uited States during 1918 mnay help

K'i

I'll( formald report of the Boidling :l I ion at the end of July
1 1 ecoil lilnied, tile revader mayt\ recall, the Italian tliree-Cilgine

. 9 ioiii as a .sluital l lie foi.11 0! dtcto ili the Uniitedl States.
Wlxl il e inis, ioli mIlule t is dc.isionl tilie ('apro il hadt already4 prwived Itself III operations itlo thIe front, bilt (Ilirilig tile Su~miler
of 1917 at competitor, the British twiit-engine Ilandlev-Pagre
tJlll)er, I eg:). i to aipuiiar ill H icreaslwi quanlliftities. Whlen Lieuten-

anlt Coll ( l~~irk ict i rieol to the I 'nited States from his service
v~ It h the mllil, he reloliicdeil d~ thc Caplroml blombler andl men-
tio ,wd tile 11id , mhv-PI age as ain acceptable substitute.' The re-

A qo lrelmcnIk of 111icitnv and standard ization for production mlade

it Uv IcuIv t tihat onie or til~e of her but iiot both should lbe selected for
- - lath fac!tllme. (h1oWusing1 between tile two bomber)(S proved extremlely

(ilcklt.InII)t)la C l menl Boilingn~ CabedI ntruICt10onS to COI-
ct 1rati. oii thlt (' hliolll. Ini tile fnibiwiiig iiiontii a cable arrivedl ill

i1111_ll 11 'Vt-i 'lIiig si gIi"latur hc ih favored maxminum
S ji il i o till I hainilv-l'age buIt utdviscd witihholding" C011-

- ~~' (1lIra! ion of tHe (apioih11. '" The 30oiiit k\riny-Nax-y Technical
* Iii ~l >11 he l e ll ld 01 ITC0colHIue ho)1h fnor productioni in

I cS hpfl rainl drav.l Upj ill Noveiiibei' 1917. 1Even tihough

4 'Pu rq u it 01.4 va, 'i Bom tbi r Toil qa ro~ns

Jun, rgram 120 41 26 1
6 01 1i ()1 1o

1w not~iced th it the strength in squaidrons for pursuit Teas cut in half in the
pr: ! f .1 lr and the Otrengtlis in squadrons for obiservation and bombing were

alon- . xqctlv rvrwcd. See "IcrMILIation and Distribution of Programs,' Trable
X1 I. 4,pt. 1911, NA, AI' I list. Bonx 9,30. Overseas Al1issions.

I '. ( I rncia, Lt. Col. V. L. Clark to Chief Signal Officer, 12 Sept. 1917, NA,
P A P I i A. 11-s 21, -P5.1 Caproni D~ata. This re, 1t Summarizes the doetrine of

* -i t, b,,,b.rdtent effectiey Se aoe, 1). 135 n,. 4, for reference to published

. . ,f Col. It. C. Bolling to A.Q sSt-(en 'ary of St ate W. hils,9 Oct.
oiii Gp. Aling Cabhle of 27 Nov. 1917, N A, B AP 111,t. Itox 2., 452.1

I ~ ,-'~ .z C a 'lilt- cOle, %I lich rirravd %iit Ili hioluwr-ih-iv P illips in
I4 *t.'. rt %i, it, i, h t; o h v,. in'* o tlit, cu,tfuiv- r, chlirnn l, for

i r 91 1 c iii
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J)r-oduct ionl of two suich tvjpes would cause a great nian.N 1)rolmc.4,
noi t only of supi~ply bult in man u 1filctu rt, bo(th thei Secreta ry of W'ar

a timeic wihen factories III tile Uniiited States5 we(l'c ai'lri V ovei'hitr-
deIeHd with iiii jlL11t iVe orders. Tihe ali tiior ItI In ehllage of produc-
tion uro'ed the Joint A rnv-Navv Techniical Board to come to a (de-
Ciion . I'l fortuna1,tel ' tile .10it hoarIId was SCarlVY ill ll. pOSIt ion to
mal;ke So1 l. a dCCil. Sijisice tile in formallt it)! from1 n abrOad Was illiade-

- - pl~~~qate all c (1onftlict u. 1InII tlie 11l "eiice of' tee] inicl]I in formi at ion

UP0ii wihich to b~1a~v dncisions", dlanning for product ion inl the4 I % ited stntes was erratic', to say tile kast. Just how erratic this
plnnia (llhd he is lildahCldd inl till followVing, 'iL e ShowIn tue

Ihuti at loll'; ill. the t a igets :.et for. pr'oduc1tioni of tile Cpoi
Ifh J)~ra 1 n,'muila' 4 1 Number ,f Bomb rs P'lanned1

9 u.1917 5)

16 All". 1917 9,0)10

22 Aug. 1917 2,0100
21, Ativ. 1917 1)00

2, Set 1917 101
P) Fvb. 1918 50)
:3 May 19)18.5

I t wil Ic I n e ot I 'ed. that thie low poinit inl production lannr~led for the
Caprom i oier coincides with the perioI lit which the AEF (ie-
I!lldd (IC) a1ra010 inl SqJ1l' ros for pu r11' ilt, Obl lva lon, arnd boimi-
ha-dilic'ot o 2:lispreviomlisiy mienrtioned. T1he influence of' A1F

I'm:1 n 'filljad rols up~ol tile lp'r:rliis forl 1) rodtctiloll ill tile
I 'ilted St te" wasL 110)1 aiwys aititat iVCIY CV lllliel)5i11'aII, b~lt it
woI n'k ~tjjj hees eryV rel. 23

The( ol-lin1:1i illct "itii otf tihe Boling) 'M "."on had0 hICCII to scurei'
11, Iii 11)0 mll.il .t rIC lit ii11-p 1116 rodilctimi (could! leg-ili inl tile

1 llit(li StAite'. TO t1ins Vcli tile Boiling1' All- ion begain nevo.tia-

2. 1 l Ncort,1i '2.5 ()(et. Plis, .1ufonodt7' Industru.4; I/u- *ltibiiiiuln, .'.
N'. h ( c~t. l91.10, 7.50 it.

21. Whi,i the liriciel to reach a decison it wa, repoted1 ilii prouction of
theI lnl~-I'geill ]:Jlc1IlI4 Nva even tOen )il' per -xuk. ('upy. mtifhlte. (if Air-

cra1' oird Nlcvtinr. .1 Feb. PIS, NA, BAP I'1M. lx 21, 1.52.1 Caprulii Countract.
Tiiui rel';' o, n 'er, kWa, fal't, aIs shon b.% po~t(kar iritidli recrl, Joivs, 'f/u
Iir in f/u Alir, Vol. .?, Alp. N'ii.

N.,t all minor chlanges are ,hoi1I.
231. Sev. for examnpi'. 'p;', rv'iliition of .\irer:kft I'rluclltilII Binird,100 c. 1917,
A,. BAP' 11M. ix 21, 15.1('prmni Con-act.

7-p
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t hi t"ii l ia t ipolli i tictorY lat Bor-dli x. Th'le project was
ii during- l"chuliiv 1918, accrdingL' to the Chiief of tile

Ar >L 'I\ cc. -'II ii ew ()f tle .. .eision itgainst anl increase in
111ii 1eV 1iwiililbifll" squladli.'"* Whatever ( aproni bombers

!dIft lie hil-rowedl troili Alliced air- forces would have to comle

IIl WC ti i*(IiiC'.tI i-('1 111o(lict ion of b)ombier's were not
..... \!tliIijji te (apliuli liatd bieen selectedl bv the 13011'i

1.1tl-' kiiII icr1 11:1( Hoot Yet reMaIC ilte I ijiteil States .2 5 I)uring

I li'<i \l 1110 LiiIlll ItIV to ficl Ite U111Ii racto.

il elieiileel itilh~tljilitilld ili skilled artisans from
I n ;Il1 I LWhIitii . .,it to work eoiivertiig. the ('aproni for

t11 the Lil 't V Cl'ii 11e. I0'r, was farl f rom i sat is factory.
11: ~ 1l ]il.;I('tIii ite c IiiaikcdL- froiii1 that inl the UnfitedI

;I III t Ic u1%( il1 'r 1i1il'ed d (ifficllt to conivert to locall uisage.
I1 iI.I e1co r ijui trilles; were wlri1-aviltud b l ore seriou01S ex-

d/ .' A 11 AIII / o14 andl tlhe I tall~l ju n~l issv as5 to the atuthiority of

'I t -. I,tii*ot ()f ' p ilict ioul ofi (-'(t' X%,L w SCeuOkIlV retarLdel 11V

I' I~Li t'ilts III tHe l)()*('% 0i Hi Wilr l)II.trtineiit, shiftI III

C~k 10'ii; t1i a'iti 0 ~ illti 111(1 , :\Ilal ll otor ( orporat lol. III
Ie 1,rMWS 1St li Inflject i'ave wil.N toi aConitract for .50 ('aproliis

'aii te Sun ardA l-raft ('iipora1t ion. T1he Fisher Body ('or-

Ili 611-1i11111 cmiit ract Nievv issumed to Fishier Bodky ani Curt iss
11)1 000( (ai)(III hiolili(As e;ci ot un1til TL11\ 19 1 i h i

ri:l-jii luilt Ill the Uniitedi Stattes eniter Upion flgttetait h

21. (K.fri ri,_n. (Ku. 11. 1). 1iilikj, Chief of Air Servive, IS Feb. 191S, eited
;n wmti, (if Aircraft I Ioard, 19 1-eli. 191S, NA, 11A1 11 iust. Box 21, 452.1

-(',I 1 Mti. L. S HoIirner to Cii. It. C. Blollinig, 21 Now. 1917, NA, BAP 1 ist.

2'I I riK. -Iiriii. 1i ill t le IIkoyof the C'apron i 'riijeet," 14I May 1919,
N V. It. A I I iii. I,\ 21, 1-)2.1 Ca prnni ('mt rart. I I rkcii wa~S OneC oft the oiheirs par

K . in tlheI hlili Caprini project. After tihe war lie compiled a brief account
)fhi, rile fIor the Air Service.
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model was still in tile expeiiiieiital stlre wheii the Armistice
caine.2 7

T1he record of difficult ies eiieoulitired In littl ~ile (apronli
into lprodUct ionl shows p~lainily wity tile alit I aut i fiiIally deter-
Milledi to cncenit rate t heiri effoarts uipoti thle T1ahie~-I a~'I!i
Briti'l boniber was decidedly in ferior to tile I tati an a icraft, both
in range and Ii Lomb loa(1; withiout gus, anarainnlit iou, or. blxibh

etile hlandle -IPl eveelop~ed it high1 speed of nl 97 11pi andulit
14.000-foot Dehn.SIespi te this iiferior perforiiance the til-
tliitiws favored the Hlandley-l'wre over thle Caproii boimier be-
Cause theyv were convinced that n11111v non ithis miust e'la pse before
tile Caprolni Could1 applroach i mass product ion. (Thee 11tgaiiil a (he-
cisionl on I)FOLI LietiOul SI ij)?S~ aeselt reuelirenlienat foi- Coiiihat. Thelu
! f'uldhev-IPa-C was itself nio insi gniti t'oilit piroblemi III p~rodluctionu.
'I ..e bl~uher coliuplnis.ed at total of mlore than 10,000 palls, a for-
nui1dable iiliufact uring"' project (uinler tile best of conditionis. Ill
1918 it was; impi-I~ile to fly tile Atlantic, auial ina:11iieh as the
a11ircraft 11a1d a 100-foot Nviuagspeur, the u1NaVOIdable alternative wats
to sip1 thle hioiiihis disiaaitled to j rope and~ aseiiihl t heron t here.

IiigJanuary 19 1 'S t lie CI I ef of h le A Ir SericN e, A 1". , reached
till 1(reeuieuit Nkith British nut hiorit s uu hereby the 111nitcd Slates
wlouldi ,uippjly sets ()t parts fil I Taahl~-l'o hlotiihaeis auth tile

Brtih ould asiul the S h In iii 1 1ii 11C LuiiC'Ashiii'C Coft~ t(aiCu-

torv.2- I ufoirtuutatelv few sets (if parts verv revadleti VI) -I ailti.
Tilae fir~t "com iplete 'cst of' drawing's for tile I Iaidley-IL-a.C

b omuber reneluei tile Fliitedl States doiing'ir iust 1917, giving. thle
Briti'll lboilber it dlecidhed audvauitaige over thle Italial ('apronil. But
tile forehatidedness of the British Ii seililuig (Irawingls to thue
I nlited State's promii lY after tilie Boidl in' visit had its (hisa(I-

chiangpes ill (hesugli produced thle 1)11-9 of supteiior per f orm1a lce,

2O O, su~ j Cnt cangeS 11i (Ie-*,i gn 1i thiIid-ue unl-

27. A. 13. Gregg, 1 Iistorv of the Caproiti Biplane,' PM)9, N A, BAP' MOis. Biox 21,
452.1 Capoi I istorV. S'' 111so Col. G. W. )1i.\tvr alld Lt. 11. HI. Ftlmma..l Ullihd
.NIU'-s Arm TiJ. frcraft l'rouij,o Ioeltt WsiitenvU 1 1) ).:1; IRport

n ftrraft Sur . Ij lotitc IDocuvii it No. f)21, 66I ('01g. 2 cs,19 I;oIz. 11120,

p. ; !gls IN-1.ort, .1 ,,Ifz- Indt ri, 'I , le - i , !, ~, No. 11.* 7.'0- 15;
in irroft I'r-luotio,,t lival"g4 heoe"lw'lit'h-t s~Iii~ ,I' Seltttt Nliliit% Affiris

Uwnz;itet, f;.- ('ig. 2 Sss ., Junle to Aug. HIS, \t.I mold n.~

2.Fi: , -ir cited are for i- rin of IIle-I'gc iter but in tle

2.The agret-iit oif T:in. 19115 ionotimvs klwimi - 1t1 it'ih~riiri-l1."11o6
A,.v-~n;-cfi 11. A. TIouhln Jr., A1ir .cri'e, .1 nit ricm Ijitionfiry I PruI:2

(.Nu-c York, 1). Van Nostrand, 1927), pp1. 327 S.

IsemJJ ,

;-? ,
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Pl'% k d it> 1w. If(rilo e IIZ . But echi change caused (consternatio ll I
1i 11 LId 't: It. WO\~h durling the winter of I!917- IS newu sets of

I **C(1 I'- II ', 1 4i I I d. 1'; i t tile I la rgL nmbers of pitirts

~n riiV il Jlci'i. (it OIH:1iI1facilre' Illlt to Ile rew~orked wvithit
'(01,k~~irnt dt'lz~~v ill co pe in "l -i ig d fiut

I Ii tV I i CI Il4lIC thli iIiI n I rolle Moeoler,

a ic c\l~4 ~ ~ u froml thle 'ame contractual ins~tahiit v
aHI1( uI.cur.It ~ilt V X lili IwatIked the ous of Caprolli product ion.

\\i Il I II. I Ic l- cloII .d t I IA I I Set\ I k-, AEl, had1( twVo Sqjuadrons

I I ti i(I I -Plwb it hllers Iit t ra it"ing~ in Engad Not it single

4 kli lt.,2. Illtlfwii+,iiit In tile li lic(1 States duringr W\orldI

I jTJrIiCelW(l tile ru Th. 'is '.Inllappv fact may go filr

AIlt il? Hte IJUi~lel p)',( Vearlier1 ill this chapter: did
i' r*:11 ('t J1 ul 11 1SIn Nhich f he A EF called for it lpursilit,

at Ill, LIII lollihel. rat P, of 1 : :Q ' expres~s (leellling confidence

ill 'W111'i 'dil.il.r wa:s 'it a1 pro-raimn based onl the realities of pro-
di Itl Ili tie I'miteli MSates ThIe soi-jV record Made inl tile pro-

* el f indIrs n~iL~he-ar. giVes everyI' reasonl to suippor

t I,' 1lathr Xl. V.)ITiOVel, fi are is substantial evidence fromiian-
W~~ljt~l lt' to Ph-Il.her this conltenltion.

A I thril thle :tnil tinle that the Airle'ieAE forlult~
'Aprig ram i il I2O'2 squadrons Ii Julvy 191S, the Chief of Staff,

.A 1.1., IL tll .11LatI rtIwIS'( p~rolurimn. Iii this version thle Air Service,
ALFK. \')ll c111milip-I'Se :1 total of 358 symdroiis with sublstanlid

II il it, 'If IIive force lii l1(p ilIcra' Id~s ilt soevei in units

fur Wi . vi il.\heit tist. plan is x'iewel comparatively with tile

1%tI,::Ill 1 ic-ti hy t I A IrI Serv ice Ii ill N there can hle no ques-
4 K.> 'it th!;lt the .\EI halld not c-hanged its (hwtrirle oIf b~omblardI-

PuIr~uuit ()h.4cruafjion Bombehrs Total

P 1 l'r. n] .fl J ill 9S U')l 41 202

I 1'[ 1'' '.r 6y 0,'. v~ hi ef .- StafT, AFF 11, li0i 110 3.58

It i it I tl lilt tIic e I icr 1I~ inc.

'r :-r\ wcI't -t% ttiI it did heil( ae)l doot illC of tile ALL'.
'k 1 n lc~. i. '-7, and~ NA, 13 % P I list. Box~ 2:, V,2.1 I1 1ian llv-I'ige D~ata

I 11 P,- 01,O (+2if If A\ir Seriei AEF," A1*r Scrthe hiffornafioin

i d 1i-fihtdl
1

ifl , f l'rwirwi i,- Tilu X11, and figure's quoited

2 ;, , ivif if V:r Sr lv,,A .E F, ' July ) A 1 3A

Li
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T'hereis- still fin t hei* evide'ee to id icate that the policy of tile

pretlh innilitiace of s(12 il Ironl for ibs.e ivait iol i h 2O- progr
he'l( action (if G;en. Ta'nker 11i.,s N' ho 'ojied t11 military re pre-
W(1'tiNT> Of the .\IIlCs dillimL .\hI-ilst 1918 ill pioposinig anl Inter-

Allied Boiiiln&, Forte (ertid ilV 'itains this %vw.3; All of the

iiii. Ce, INCilIiWi ColToIti .,X ild a ipitU* to sholw thilt thle piro-I U i:'iof JIil IYI ) 19 t W -;0 S- (iIi I t liflal Jiro'iziilil for t20c2 S(IllaitlViis

110 jot 1 VW epC1iii1 Of tilt 011lieldutin of the AEFI'; nlor dlidi*
I it !In el jo1i:lI I N. tilt, 4.1rilO phitMii !iw ndl tof' tiniilarilieiit, its sonlc

aIvca f A I .I' Serv1iWC % e Ier iilI IieLd to 0ehiev. The'l

\Vcitle .N\:tr tle at tie 1 iiiiit %%icirc thle proralil (of the AEFi

~ I ~i~ 1; hk l d IZItod i) iiiet te iolailte of Jprodliietiii raitlier

a (1:1rl_-eriiu. auI f allIty V )IeceuLet fii OF 1'tkl' tr 11IVi' J uist 11oW
ti -i tir plaitiirs madL~e iusC oft this prCelcet i. "l ailoit ter of

th IA ci, lil eitl( fit thle ILes.,oiiso(f W0t I W11iP a I thoniimiated
the % Il)!('of ail. power for tile Q() years of thle hong a r-11

,t We. Wt t Ue hierit age of thle I iitcl States In aerial wen ponls
act ii ix t, ait t I i elit of the war remains for tile followimw"' Ch ap-
ters to t(2l!.

: 3. V'ne , ihe Wain i .fAir, Appendix Volumoe, Alp. IX, Joint Note N o. 35,
Vi lit try Rcip.iv,( nt it i es of the Sup~rem~e War Council to Supretne War Co~unil,
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('ha pier IX. The Postw~ar Air Service and
Dcz-clopmcnt of the Air JVeapon

vr iio -riL U nited States learn about the air weapon from the
\ i It of W\orld WarlI 1? The military air ariii of the nation

L! ,0 fr IIli a mcere handful of Illen with one or two aircraft to ail

4 , 1, it hncom ri ing.( m o r'e than 150,000 ::enl and 15,000 air-
(j~Ta! 1-cvanudrai- of tinagnitudeold creyfl

'LT Lv-US o~lie 1-s wid( civilian officials alike, rniav well have recog-
I ~ ~ ; i-I ;.~it muanyi of these lessons from wartime exprience withi

;l."Ctt. Buiit experience of ind(ividuals is eluisive. The effective
h, OlII ~Cf tile nait ion in terms of thle aerial weapon call best be

il kf tied future isiuin n raiztosiepoeue

a01 poies' o4tnialea autohrcttel ardoapted tir Spervt ice.

;111 M11 a'It til on f the wart.~ Teperincfe fo World ~ar Iha
Ii~ oe foui the lsons an efd beuto rir srinate 

-! i \\ ! hi were ot theN enidcual ied to sapn tefhucet larl
()f (Hn fu t e.Fh m~ tagil prdut ofi'l t 'dthe war h d evcerly

tae Army.' ith the Ary Re1 '11( o fi ognizationl whilef

,f I . lielt orint tith (t0e Inf ntry, lvi anot hl er ars.u

'11h rzdsli 1.50 ofie r fid1 ,0 en std in

f*;11 C11 ie]L\' CVC iham j rg n rlac ifT eal

IL 1IIIl ftelmtdexeineo VrdWr1 a
1" ~ ~ ~ ~ ' , 1llvdfol ~ ttso t1'fi e p l ni u odn t

r- 11,h-h 0 111 ol(OfH- t(h-ia Ser ie oi.cfsufce -l

il fi CO- - --H - - 3 nIA - I



galp---- ----- ..

\iijt~iv trlnI j(
1

) IDEAS AND WEAPONS

t nI," 'Inl mntbiluc chif. 01u1c 111i--llt I.%(11 Invgule tha~t Ill SO)

l o, u\\ r Depaijrment ihad dlowll it-tit C."cetionlly tapalc
irki.iin the Ic;sof'L of ceArlevlce. (Certailv the( Air Sen.ic

9)0 vmt'I ltuhtcI iiI ImporlItanlt advnc V) vet' l. tile Aviation Svc-

1)i flI S ill l) II( 19 1~ 1 I 1110OU~ Mk i-ic It CO- d the 11

II v I t !to War Dearet' wcrcjlL undouI b tedly reII ltil y *Ill-t

Imt d i th j rlplij lit an".t'l III ifi a.h tlt portsionl f' i le

1* a 11hef.)I ~ c.'~.o1c ft ew r
T ix in C11l r h i)e fIII- tld d I l p t1c i

4f 'Il]1 I ! lJ Ii ll V Il\c t' 1 T Ilt(d 'l 11 e ~ a l il
Tlt i* f ilov~

d th4*ljo -~ !T o o -111: 1i1 IIA - 1 0 -1c t

)(111 4l ~'du e .A e s lL

1 C1
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', '. i,[ ' ( w l- h. r tl ir . rt ttk~ ,I ( ( w rl,. lt t i , lI ' t'f~ c l~ . i , 1 '}1c r -_-

I : .C (,' i .i . r ,. + t t1rt , I I : i l cy j'r l r ~ t i , i ( : I f I I I c r r t , I *(u l 1 1 I I .: ,. t 'r -

it' rit I - tclt;. I , , I. vI I :, I I t I .! , II I ,It .I tr i :. t I IL ' < t: v t

t:; v, i < ', t I I w N . it r r t' l }L ,'1 , v tl ' 11 l lt~ l c 1f 1-(,,1 1 it,

14M C _L ' ' f' ' L 'k r ,

I t I I: , I ! ,. r : nt I. v, u , 1\ JI I o nc I ( d 1 iti t li l rI t( , lt .v I I '

I~i. !t~ ttt (It w ,v r ',''t If L ) Ii- I It I I I I I ItI tll 1, <.4 1i k~t " I' 1 4 i11

H.> I'( L', I.i~ ... ' I. CI I Iv, ' I t II I II rI<+, i i ' N C . t~ tI N ' LIt 4
t,++,.,lI it t .t r . i : l rt u 'i .I! I' ' ( t 1, l , ) 1, 11 lv tI : ' , I I 'I t f

,,- I I., i I.: It I,~ , i ' I<, . l': l 1 1, ' t 1 1 ' \ ! ++~ i C I-I i+ I II k t ; "

I:, I't'f ) +,',t~ t .~ l Xk I I('II .. , c< iiii' t Ic, I I t cm-, I It a -fil~ ( I I I

I, " , ,,l 7): ill' t i~ t, I c",~ t (. l' I l tl ilt i x '~ I I h t  It t c< i

.,I<>'+ : I f, I C I, r I ,, I rc m I r I Ii., i',t l i 'I :111 11 1 1 r I, t ( t' Ilx l n )I I

'I ,I, -l ) I t , '.' kk '  I ll e i \ I, t~ W ItI I' I I I t I > I I ll' Ii i '.T \V C Ii)MrI-

r, IIc I I,'t I't l kl t it, i , Ii ' l I'i I { l~ 'S ti u~ 1t' , )t ( lI t I II i ' w Ii )I -l'+

1:1 li lll t ! ' (t',' 111 V 1 lr i, ' t 11UI hI IC1ICO Ii' N c'11re (I-h -- ; t :. c( ).Ii

!,,'~ ~~ I, cl:n i I)l I kl< tui{t Ch<.,ll h) hv' I - I t I ; I I

'+ k , ,t. I l I'i itt h't i(it )) it'! h u l l , ) 1 " i ! titll

71 ~ ~ ~~~~~~~~~~~~~~ ~~~~~ ~ ~ ~ i,' I-: I.,<l-<l x it' r..,.il,, l< tl i'itlt if!,ilrwt till
L i: t < tlltn liIi't'V~t;ti(I~',. n l( itiit+ll 'l'.' 't~i ti ' -ucct<f tf t1r

< ,,:tt' i~ r ,,l tu ti ,il ll t it't °i it,' l : ;tit ., l t,' lut i-h~ l t, !l...........i{O i
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Ii Ilt e:tdi it appearto~t have been 1111 expedCienlt or- rand~oml act. ThaLt

do (i'iitll tot putt the iiifetiioi and Osoloescenit 1)11-4 rather than the
I1I)1 1 111 iti) Io Ip'itill. I ItT)., side' h)N side, wer'e two violeiitlv

t itiit~ ilL" Iaie. 0 )1e favored hetter Nte 1)Oo115, tIt otherI faLVOred

IIf 11V I% (':,jI vI. NVltc'h I wetelt'll t wa tHe po.-t twar A ir Service to

:, I !- t t, Io't r cietelcllt, SIuCh Was1 iot troeC of' tihe Allr Ser-vice,
I AFl. lii11111-t tit(' le"tll, Ot aerial warlfare- learnied Lv tile

l~t llIli~(. )~(h~t tI u All. Stie.% A 1'.]' cilipha'iized

i lim l: I a torte off aircralft 'literior to that of tile cltle y oil

tkt \mt. A~'llaia ~t klc m llle i al-m ,d yh IT

I!! i t t thet "tittie ~vo' lt- 1(0( 't ol h til thater I tettet' eaons
tl :41r hc t o lOltidtl(' colil h~e (':1touls. ' i't vu cof this

_'V ;(ha t lt'~ Illi, tlo.;lter -'II o ll l liSevenl al ost ti hav

11 "i icr o 1 ha l let o'll.' Ih lirllm'taneeI of MS .l to tepoll

\\ I L I ' (tt' Hic Ct~lIItl t lint llroi\ Of in i'lll ohAf morve f n

0 A. V, F .tl cl uipl ll lt I tOL Ito s (11,o IfJ~ thui peri r aintllale

I 0 II)(f ;' 1 cII1 1in 1e1o of rleri ~l promanc, I e vn Il aio r 11

I -( I V I' I I (C 2 II , I ., t I Ie irtft rS tI ICI f t I , N a , I ,

A, /il it ') tile (I'll.CI Of CO. p iS cs-titd F. alt'lI. twe as~tu

I I Ik I I ; t u'' I cu~ (Nu1c v.Y t 'itl, \ l trwide t Irtiers of
I vwp I f ' h i * - tj1tfim o liccrit-il (tt ttnA E, F wert repot I'tot beii ly.

r~1 / a lb I ;r. . 11 X.li \Oi.C tp XXIe . utti tItit .ti ' t-uni

A. I'. I \n gC1 A I'l" 1111 V ntI til e ~ IttI-I I H 1 of'tiv iriitt tr te lt

I lhT fI iCil-'d II~ t" p n lIY Il e il f m r I-10

!11 1 T 1f lI. il.0 0 1IC M S f 111)I1 1 111A I~~
!,,o.ilt rl* I ,w ror p r o il n e Iltl '1,Ie

II.p -t i h ic , i E , i e vr irw fo
N- I i 1 *h i2 ,3 .S.- iodatvrimo et A W

I , , r* an 1A 1' 11 1 -lij 1 ( - -j1 -ir~a fP o
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(lUI~e (If butter (!ei-nf, the con1clusionl remained: better aircraft
prvdInorei dcisirahde thl Iilu ore aircraft.

'Ihle (o~lIii;t -tct uI lccedlit ofI thle Init arm III Friance rather
thmi the cotile t ng prced(ent s of p~rodluction on the hlii front

Thlai (( tit( a oun sc of tilie postwar Air Service. The Chief of tile
(\Vc er Ie rated the opin ions of Ii lleeessors In the AEFI.

I pIi tile I rgan iiit ioll for (levehoiniiti airicraft lie placedl "thle
1.u~e pirto f the biiilden of l) repa red less5."' Onlyv by ''coiitinul-

4 ~I, d~tLVC(lHjIIet,' tile Cli jef rej iorted, w ldIt i osil toie

1the ticiiv "'on equial gr-oln. 'ti The iii rases theiiiselves reflect tile
\ t Iit to '\ I or exp erietw1e in1 conlil mt had( Ceniteredl It tettinu I

11tsthe Illost 1(I'l".pwtwar liiCtinof the Si('-

E I. ~:I~l~leitt~ihl('l toi siipeiilr \%eaiporis Is, to lie founid inl thle de-

c!"-L" p]Ic cmcc-1111 the bl idet for' the niew peacetile i'
1I11. Ratitbei tln~~ p~rour atimi iiimiumin aI great 1numb1er of air-

C r II lr prp,( f dfcl ',the Air Service proose to dlevotle

;L <;IL' 1 "'tl"I (if its liitedl app~ropriationis toi experimental dle-
!, )Il !I)t ark hIIi cd I iocit I (I( It,; for1 servi-ce testi'ng. ']Ilie polic

4 tl~ Ai Service viould h(, the chuef rcliorteul. to "worry along''
a 11(Lolte eipiielit. sJpeiI~jlig every p)ossible (l011la- from11I xal:1I !e funld- for developmnit andengneein rather than for

.II r~c crah, order'; for tile 1)iroidi(t ionl of ai -rem ft froml existing

tk..- suppot rep)resetltl t fIcollip(ellilig (widlene that tile
jth:1 r Ai r Ser-vice hilol Itlarned from wit ille eCX perience thle itti-

I oi tIlr (If wellpori; (it supierior performance. Wais It eqIudly trule
that thl e -rvic leairiei tile imporiItanlce of a systemO for coliv erting"
-":Lt I fie and( teeClI0jrIC;Ilo ad nvances into wveapofl.5 to (ensureCcoll-

TIhe ((Itwar Air Service, like the General Staff, failed to carryV
'(\Ti I I'01 ile wM i*lie concept (If ani aency attached to thle highest

-:if ~ t it(,I Ilil' flio oCXplt ing- science. To) I - Ire, reglilat iols

utheIcMly vt rc ((ii-iIle foir keej org- iii 1()1WI with invenitoirs andio
lul frt l!.vet rio' ;Ier s there all or-I'iiatioll Specifically

(I wlth Owti cxph)Itat ionl of sciclitfi di~vances." Th'le Airl
~'. priof Ilit ofAr ervle. nnul I 1,rl.4 of the War IDcparf mcnf, 1920,K - ~ ~ r~i.,o4w Orgmm/ ii1 'id ir iou of (Olbe, oIf Dircof Air Service, )e

I ~l A t ii 5 ' (w 1919,ni'10 t l uTu tlilS oft I11WChe of lire Servicfeir SerDie.iI
41
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.":,,:1\ice, like tdc (ceknral Still,1 l,n ud 1il fu itctio .l' of .utplN joino

i fourtlh ,(,(i ,( of the staff (>:ili;:tr to (G -t.) whiicii w buttier

[I illrd toi i tid l 'I .,, I I a'I I t Iu Yti I a II r, I II-( of ,uu 1 hit]-

I Y. A H !it ) j, I t K. i, I ( tI I , ;t li I: It ti -:t 0 I (d I I I cI, I t ) I I I il l retu

N 1) H I' -c 'l' w N atiIT. ) t lI tII It, 'I III .)c I )I fnl €III \ LicI-
I t !- " I Ilt ! ,v 1.1vi , I 't III:i i lit' . ] 1 t {lie N IX,' .,Il IY'dv~ a lli )t t h e I

-f:f 1 t't{ It If - ... Nl V II 11 I- S '( 'VICL fil ,4' [ I ) t i }i II

7.Iv, ti i Ir Ii, it{ ;,l~ . I ll- I kitv,' 1I o f I t ICIIt ZIV:.',I I J I, f( I-

V I I I I ! I - T . I I I Y I IIIh i I C I "tr -,t I I aI '

c, I I r

t rcCtI ' ti I, ' r I 1i11 . '- l\\( \ .1 1Ci i t l .

1 t ' l l "I "I c I \ Ii I -, I 4., i[ ,It

k I I I I' 11 I r i i , I il ni. \ :t(I l

\V '! IA I;- -l:. ! l i.x!, ! i- -, xit 'a i ijul'~r-in: X  iriv of

I.I I" F I I I it I c t t" I. I rc l (flii - or' -

-. i ' I I I I i - , i ( jr Ii Rn
-1 . A ' h- tTT I l ," \ it ura x' , ixfl . ' .; . ., , l I .t ii . I;' ..* :xi - I rx l > IC i I ,,xI (;' rl .

1 , l , ' ,-.f I : . i I .
" 

t .. 1 17,. i., 1, :1 h n Ift , tI,. I a ' ,,' i' r I .,

i xr Ii I , r xi r Ix. 11(1 I - I Inx I v

d ',' d, I ' ll , t i, i1 I ll .,! itl iir xla- Ir ~ x i t , Ili ;illi-
.€ , '. , :; : : " . 'I h I .s , d i t l' t It i, , 1! , 1 ,' , ' , w ith .,,w h rn t1 1:1 1 l )]l

I I I, i i I . I I - I !'. c "i -I Itol i lit -,f Ih I tr,5 -

f ~ ~ ~ ~ ~ ~ ~ S '~t lid v, 5i, 1 a\li v1,, "" ',,i:..

it . t j I IT.- , i, , l , , -l~ l ., 1 -I ! I N- +:, i I i
:  

I d + l i i i it-: r<, , v1 th re -

t. f i, 1 t f I r, i - I r, ix i I - i . i Sj , ri' , i I l : - ir i I I- isi to

,t,
;I ITT '' T i4t,! I '
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444444 u lit a -44.nzalo foi-4 14 ,'l.-H cIJg.Th En ier g

I Yi III, as it Cami to Ile call 42(, i t lilt 42tlV CilN)VC more than
-W: p4('fl~c.2 Ill atdditionI, Imlnill. '1917 and '1918, the divisio

a bail '~~~(.I4IIl(4 k"I 1 a lllIO.14. arravN of falcilit ies, idlli' 2 two itir-

ti1cli, ;tla1 scvcral lahoratorIeS for UXI~erIIIll (LkVehlj41ll('lIt 21.11d1

!I-, I of Clio& '. 41'(1)elICI> 1111d ai-fraMlIC. I IIII)IreSSIe thoLugh1
Ic- fciltis na'I iaL\ a ppaed i conitrast with tile mlakeshlift

J(ZILWaiiililit of eark, 1917, tl!Q IDgnei~g I'jv',ol which

11. 'L ed frmmo tile war Was; all o)I'gaiiiilzat i ust ahld",1I priniarilv

ftpralco ll ratiei' thaln for expeiiieiital (le\'e14)1 melt. Alore-
t 1l I Iinut 111 1 444"fIa111f1t u 11(1 Oi4 a 44 . "k 41 ( .;Il \I c itc III (,\.Cry ill-

'ate, Ii( dlfica t Ptii- t4'j~ll lTI1 (hesI:..ijS. Of tHI Illore tlinnl 2,000O

1w11"ill 111 411\ ilk 0 a, tli(, 15ii~ ic, 4 4)l44ill4tlV . j4 (Tit

a i I ci 'I4 t 114 4'l 4' 1'11'44 \ ;l to aCC l tl 11 1 1C I11 1 ile 1O.i "

lit 11111 14 11'L jW ,euinItl'I V:44444 1 Lh 11 L e

il. ~ ~ ~ 1 w414. d , 111'w 11 ; k1I( 114111 I 11414tI4' )AC .

I 1 i tl I I t 4111 111 41 wacc I Iiti'. )4.\:. ~l~ ItC ll

I* If (1, \\ L' \ru.~ l II Of\>L I , 11444l )i 14''.; t I i 111 l)ie

1-.1e fr'l FVI (pL:I .IT: 4 I II, 4 4 4:1

I I I I. I t'~ I~ I cI c I I1I I I 4 1Sc 4I I I I .''. ' * I F I I'i L4a

-t I . '. W' I* !t'4 ' r 4.'I w." '/, 1444 to -pro\ 1. '4.;44l

'4. t':4,' .44I ''l h4' l4.l.'.;'* S the ' AFF .\. Illl- data,'1 was4 ~
t) ,. 4'.. . I :1 .44 14V <it I ) t I c f r s vIct rm*11

A : rlt , Xr(I i r I ha,c, A 4.' l R! all nt v

\%t h 1;1 , .
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Chapter X. The Postwar Air Servie and
Air Doctrine

T ill: ImmY 0 r experiene froim whichl thle postwar air arm had to
d r:aw wa etI'eIIIel Sldl. Aerial opeirat inns Ii the A EF wer~e (-oi-
fi nedl to six or. ci~Iit itiontlis of activity. ril* is, Nviien a board of of-
ficlak Is met short) ,x v ater the A rlistive to tIonSI'der thle question of
Oig_;tilI it li old v onle officcr who had act nally coimninide(l anl aerial
w ilt ill cmlluihl al (tilI hie found Iin tiliole ('liltedl St ates. It Is

jil k-c~tP,(1, tonte. that this~ office'r was M~aj. Carl Spaatz whow bc-
CaLIne tilie ((Hinid (II(1aid Of tile A rowI Air. FI rcsafter -

W~orld Wa i 11) . 1  (cienee Ill teris of [p.rsohin Iw] as, at best,
(111,P iV. E v0ii '(, li1i01i0 oi1ficrs wIt 11 'ervice ill Coimbat became availa-
Lie, their litilit v inll sl-ist i ig ill tile formuln at ion of ([Oct iIlc was

si :i i-pl dv cuin l-ibed I Lx tile degree to MIi cli tile\. were articulate
1l Mu t thiir C\i iei-iIIncc. EVC1til e ImIO.S thollght fl aneI rsdv
x"eI- Liii itt( hY J thle Iteri(i~floiti5 of thle All.' Service, A E F, 10itli were
cifiiie( altiin4 cliit rlY to (i illii a r-Ole of arilnv-C 101 (C t itl Or

A It wAlthu -In-c the Air Seiv ice, AEl', had 18 squadroins for
olhseival ion hlot oilk. one 'ijuiadroii for ngtboinbiig assig("l Onl
thet from . 1KvCii tile ]one Sq uiadroni of ii ght-bolibers belied its
IMItImC it xu :k not eiquipped with twiii-engiiie, long-rangre Iiaii(lley-
I;''k. ap:1uic rbii nsi t ci nm'ist ti of 1S obsolete 11-4 aircraft for
th~in atiloil and an1 equal 1m1initl of' hiitisli1 FEl'>2 aircraft, a type

\k jet i hadl i-cadlict thle pteak o)f Its pouct ioni before the 1)11-4. iThe
~ jumtlniti \a Maix'elV ci 1iii pJi for Stra..,tegic h~oniJ), La r lin It.2 Per
il e i iiit si gillificaiit tact abtuit tile ltue sinpiad ronl of Ilighit-

i. Miron, V~t. (liA' of Triingo, DMA, to Btoard of O)rgaiuization, IS Dec. 1918,
AVC(V, :? 4.7 Btoard wnt 0rg. tizatiol of tbe Air Svrv-ev in i'e~ii-c

'I.it a\ tori gn bI il loaid of a I I;ioilvy-P;ig- imtieitd to aipproximoately 1,325
P" Tt ;JkV-iiL ' - 1 Iho loatd ww; 2:1 i. Titus, even disr-gariig tile Wide

difteremo( in 1riiiLe it k- evidcnt th~it the 1)11- I was little suited to Straitegic horn-
I, Iirrlt. Seet -Slt i-ti-il An T ~is of A\eriail lBouii;rmo-ut," Geiierdi Staiff Statis-

~U- t~rm huuul. 10 port No. 110, 7 No\% 191S, NVitinmal War College Liio-arv, ('226, U60),
a ~S l- E S. ( orn-1l. 7')i .1 oslo-c ,f Ano ii-hm World W~ar Aeronuiral

rt' n Nortlit-lil, Vt. Norwieli Uoi-o-rsitv, 191-0), 1). 2.
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hillwr i'v w iiot so ioouci tile Ifltdc'jllt.eN of Its 'quiilltit s the
hrevitY of its experience. As~igned to the frolit Oil 9 Novembier
I 918, t112 ie sqildl oll N'a, Ins aciitive serVvice ol]l tw IWO s ( b1V5eforeC the

Arnis-tlcc. MoIlreover, tlli, sil"t' i~~(111dio of 11 i.,,it --Iboniiic's wits

('14-11111N d.iii t lid 5\i SeceIII, 1918,'A less ]lliillit ('1lihafterit

clitcr ivi/c Wolm. Aill illi \"ile wavr tere is If alltile11

A LI', Of11 lpi-l 1110 csdticnt opeatoiil strah"lc Ill r to lilli odich

to il fol-IIIIatili, fo tileposh ar ll h Il I lls ilt

Lt r11 illy l i-rtil ol . .li.Mll I III t\h la

(d t llIll 1lI l; Illth f 1iil'il ln Illil te i tIIA l c d sOf ii't' lu t 111 ec

M~illill- i. flit' W~l~ )It'i':I1 ] (t'lit : "The tAll- terie (ijf o f thlt'o tire

lol I a l Illlto lv l oz.:s ' o re a e o tl t '

W,11 4 111 wa th op llin o Im lwp rt~litlea er ll he 111
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iwe I k. ed, that tile f unction of Observati1on1 was "thle most
rt: t m1 f, rueI iIg'' which All all- arml Operatinig with all

be i called u pon to perform.1 This report, wich(1 ap-
a, 'd J ltr thle A rIiit iCe, IS StrangeNix'VIIIIIIINCetIt Of th opini onls

e f Signal Officer Ii 191 5. At that time, it may he re-
1 V:0 !Ial ecliretl that ohbservat ioll was "the uisefulI, app roved,
!-timpo4rtanlt work' of the ai rplanie." H ere, thlen, was thle

T!1 United States etnteredi the war without a clearly defined
i-: t o a~f aerial warfare. Insofar as a doctrine had beenl forillu-
1. it f;z 'orcit r ole of a riiiy-coojperat ionl Or closc-su p ort rath et.

ii tleii citve or strategic role. Because of this policy, l)1odli1(-

* :I zi tlie % at' favored aircra ft for observation rather thani
- m es As a conlsequenice, tile experience of tile war. was

.!: (iJ LV~~ in ral her thanl boihardiiienit. III deliberating- oil
,z post w r p 144 i ners foundl t hemselves p recisely w'here

I. t c I t I the i r ANea 1 i was to develop bevonid th is hinlita-
K * \\ t I to) heC lf unil to C.eape tile ,elf -perpetuati (g

- ': i~ *E of t lK le.
1,1 r i io offi-reil a sutantia I rcdn hoigt

*1* ~ po I ihIle to escape the iiierrv-go-r-oiiid of doctrinle
:t, kmrIi4_1 producit ion and deterinilizm eeienice Iii Oper~iationis
11I! fol m1t-d thle hzi is of slihse' 1 uenlt doctrine. Th'le British pro-

Nli I (1). ei 'viiii e Nilericlice itto the realiii of psiCis.
M ~ i RI A lIvimig ( 4ii1s its pilanedIli'n 1916 was to) conib't of 86

ii4:.() Hict i l v 10 sq timoroits were to lie of lon-range
1Wir1_l~v 1917 the air. for-ce planined 179 sipnilrols, of which

C ) k.i 11-il for stratcegic hiiiiiiii. liv the siuniji1er. of 1918
dizr 4l. iniid on of Briti1 streng-th alloc:ated 30 per Ceiit of t le

0 : ;. lie ii -c ia ft to the( I iid 1 (.leijeit F orce for strattegi pe
FIN ('11 though'l the limiitaitions of aircraft produiction never

Ic td :1 hugec-scale proof of the Conicept of strattegi1c bolmard-
!1cit. IIrI -1l1 oIliciaI le al l toi Securiei appriioval anld sil ijiort

I Ii imtrinii froim the hiie.autolhrities, kidll iiitary and11

~,In hrw 1Tiitti iist:ktu- chTuits at foriuuatiiig. an1 authlrtative

I it *t* :.- f Air S r ice, Ail I;, .1i ' q i I ii t,,4lIMltj'f

'(a .1
4

...... .. ... 1
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dlotctrine met withI leis Success. Since fill. (et rifle dleternimines thle
direction of developmiient ill aircratft onle 11ighlt logically assume
that iiiihitmtt'V offiials wold devote muitch effort to tile formulation
of dotbt i uie at tile eild of tile war, bait t his was not the case. Neither

the Coniiiiamider- in-chief of thle AE nor the Chief of tile Air
Aevie m,1, p)oinitedl out a1n1 comp rehensive lessons5 of acril

NVarIIfare i tliei r. filidt reports.
julefri ii(etiial Pei'shin- 's rejporL the all * "'Ca~ajli Was

nsigii ificant. Apjart from an occasional senitenice of the
ii r a -o-fl vari et in accout" of operations by the g'rounid

force-. I'ershling's report f~ led to -. peeuilate oil thle miissioni of .1\ ma-
(Ion I It d vb C iejcd t o .1)p~ r; I~ le i Ir o f ae ria wa1N Ir f are. I t conIIfinled

sil iititiit (f tile aI'l aritt to It Mti!4lt j)attd1Lijpl vlollill nd tile
aviators for. thici* COU iit("gOii-. (Itced, alld1 &tarins.., Tho rcpIort (of

(oIhtl ittioni otfChti(tia~ :ill 0111m"Siot lal 1av have beeni

t ~1 tet i ahl ill e~ po hk l tu 1 iti cutecl, it( c m u l

N liC Of itl vljioiitm ( lit-f OflIT t I f i vt ic,. E' 't c

ile ifiatly Ithr-p rt ti idtet af ll ofr tue\cc AFsTi %it ion o

MItg AtlIIoir ltitins, tut' trsttiitir h t iTwei a a-.-h tIll , 1he

Mtfhits it9t9) Alil i ( Iliil-i C of ehol.tv m],t ~tC i e-

the ill fit (f t tire. U k 1oc ve' 1(~ u it t I i e k-k I as 0 k lk t I i. tIC i k. t k,14

t tI Ic C ft' aeia warFII' f ae I") T h r I'( 'onic evi heic to I r LtIIII I I :I ; Iestte thatII X

rc:. [uti ( t I f I uf tcu I I r I .f I r IN c; (, u I , I j 4 I, I .I1 1 Il(l 't7 t
p I' nurs : -1111, ( thI ig u, I!5u) la r ra IV0 1IC UII t l11 i II/ it'r- Iui Io tih Pic ItI t ri

I IC

co4le-4 flltc iia p ras lo h loll 111Y l.M rs I fic ntI , th rc or colli(CIT l a l O tII' \ll" US llll'IIII.; O
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hon ot pjilioll.,111 licivb fi(cis ii the top) echelons of the Air

Tiv e entiaid imp ortane of foeriilating, doctrine for the air

%No11t cverywliere so neglected ats it was by the air arm
,4,1. (W)iccurs oil thle CGeneral Staii in WVashll-rit on Were deeply

Iiitci( 'in t I i problem of deriing, lessons from the experience

(it iliii JIt to g-ilide thle conducit of military operations tin the future.
.40'i T HOS end thle CGenerl Shtf Undertook to prep~are a series of

t I eilOIti for I)tIIlIClojea its 15SOUrce mtaterials upon which

it) h;i tii (Ii t poili~cy. Siili these reports %,ere colisclot:Sly in-

ttnli'd to' i1n eInI fonl'a1,t IIIg iii~t t-lne, tllVN' Cohli( SeiircelIy fail to
otlt~ioc i~twi iilitary tl zkiiig'. For tis reason they meIrit

TI iiI .! Ithe d Stih (]1';1%%1 ill up L I lie (;enerald Staff to evaluiate

I:I -(1: 1, t 1(1 % l if tp 'ir( o .N. v a few~ (]ILs lietoie the Arnii-

B~.N i\t i t dii- 1 1i I lie repor~t wa:s based oil fragmentary

ii~ ~ ~~~i lot 1). ra ( 1,i11hh~t~L~i~S, m(Coitsi hy pisonler's of Nvar,

AI 111'111: 10I11 il ti lIIIL.W~Url llt 1 114) iiirelijable to serve its it basis
l; kj \ 1 1iw It~I -'iav- I li\ iwr madne this admission, the

''It 1 1 lH1 t:1111U'VIHN l C~iC ( tile.\ % Tr fre to diraw
cA t cik % ilil hi~ilil)i ioij thle ftiagileiitaiN evidence available.

I I loll; 114 1 fat, tilt( iiiil.NlI Of* thle General Stall' drew some

I I I hu )lliilili~i Tile Imiaterial dedtrttioti to be ex-

u. tl')l hiWInl:iidnileit uIist IncceNsalrliiv be small,' they felt,

'11" 44I-ii i l 111ttI \%cig-lit oft hliuis car ied alu1 thle Scanlit 111u1-

It .Iiillt Whch cm((I Iw iiialiitailiei1 oil thle fronit. Using this

fl'111 of It I'lIC pt lit IcVIMIit ('01tiiille(l, "1iiiiii tile standpoint
t tin, fil film rio of tilie boiiihiiig" plane IS, ill thle Last

lWMAIt;Lhl\ the ,:title 'IS thalt o1f 1011_1-riige artillery." By
1!! h I 1YiL tite factor of raul'y, tile ltri~iciatis of thle Genl-

:1 H aft \ 111 MillI\lTdlIttCd I iLJ0iihUr to aI field g--un. TIhen, to

W 1a\ Ct 1  Iiit, flay'N Cited ill,111T, to Show thalt 30H) British air-

(11F, i)1 1)Cd at d(ilY L\Criite weiglt of c~plos ive aboult equal to

tI n mit I it-, til it, Iv ii h I f 1.5 i tl. -1.i irv22(,rkic apr 1,d lipepiil~lte inlrcot f le9i
1A ;,r i*iido ilth.a inAW I( r.j Ioc r ,A S
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bile ill thle Swlne period. "InI othler words, thle StudY (conc(ludedl, it
took -two sqj~udronrs of holiil.g pdtuie to eq(uil the wor~k of onle

155 nni.~ .''If it were at all necessary to deiiiohi."li tinls patenitlo,
fatiuouis anliflel t , flte reoti.ell otilil all file C'se~li al facts.
The .,tZtistics upl )11 whilch tiese .urrlsl~ng deducllt 1-1 were JnIseil

had len Selectedl froili B nit bhi bollibi ii op eran s il I tefI c the
formation of tilie Indi~ep~edet FOrce. M1oret iCen, III thle 111I-lionlS

1TIuialVied, o1nlV fiveC per ce(it IOf tile (Xh)IO1IVCS (1 1011K. N ere I icaV
dlemolition bomibs. ile~ reni i ider were th1~imst cxchl \cIY fia-1--
mlentatioii Lltiis l'tih pimiiaiily for wiitiperloincii tk ok. Sii
LHanv, Of theCSe saMeC 111111011s, MIN fikic iier ctiit i~tice i(LIIIIt Ili -

wst rool I hil et s c i( ) f I 1111Wt t P 1 i c t lid ;11]e it II Iie t xt11411111I

imlTile stwnii Lix tile (;eiiern d i ttilf ITC0.2u1IIAd ti1lflit 'I tiHt't ;It-

tl i ~k U t h e coiceittntlddi oneII I- jutt( hCI III~1hI l x I-' I Itil

I t Ii It l~tthIc f.trll k1CIeg flpo .tti ( oh ii' 'l %at liii

htotll ll' It (liii It, il IIt It~ v i fui te crti ! (it i 'i flit,-- V~l11

J -0 .1 i tt IN T to he CI Rill Itl I I ct tn 1,tc It Il' I 'Iciill tilt

14h I'. CA/.1 1ClNV~ l 11011t 10111C 1
lcc i I :II ndit lIr ao i m 1c e l t h i 'lt S c

I)( I,.!;. tshol. lkd~ p , 0IIIII tI

:I] ' I1 I - I t'd ( ' t 'l id O ' W
Flc r () il4o lh ld lei lis Iv II n a l Lt]I ! J II

otM k Ii'' ( ' : P l a e .ll~ l(- le ,k il I lc ~ , A I
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It -) r I I ,qI

I I.I c I l Sc l r l S af .)t

it] It n 11. l I lik Id' 1 IT ft t he-lusI ll ituil G r

!(iiti NIIS' it

I4 I1' ib *\$:1 t ' Ittt, ttk oli t lid pc role tif

I I I (( 11 t(I 14 I c i

It C

In '-ric rr or c II

0' IlI' lllt it Ilie:t ' It ir t ii ftc t hlie limitai o ne s of ro -

t ~ it Itl 4' t II, a r , r 11c .or ct 4 ; elId,;,,1ourld to)th f ondin The

J' !:tI te on 4i il l IrIriti fliv t\hei c m atats an e w ol ong
I~ I- Ii iw fi~t li'tei~ Idivin N'li iUoric w ich tie A l es re-c~

( , t o ti i th ~ s ~. 1' It' t tc 1Lt f unjitt it thr fxr n~t -twa.
1, I ;w ('ll d '. --rc :m . OfIt 191 ' t t'l v r tl P per A i ch

I( '''At li , I!Id( lZ til alI 1(tI. Sit . 1 d wuld- bt(rell fo n Ma n 1 t1, e
fl' t :4!tilt, ::'''t- pltiarcd I ' Ntitti, ''A riit tilt S.er.lo in

t:h*' 1!(\ I" tt'.t--I~ ~ l I0 1id s w ih tl ie o eSI ll uv %l)p ooItco y o e ot o x m l,1 .C lIf4 J;. 911,"tcv - Irr iid p p hc
I: ;k :~id I f Od I. . N Li(cn o G rrol. 7Mav191, a

* *(O"S tion "A rottc.<paper."
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to have along thle front by' Jul_; 1919, indicates blow markedly (1ff-
ferent actUal strength was. from jplanii nd st ren-thI. I I

PRIO0G RA NIS S UB MT T E D b Y T 11E A 1 1 1F 4S 11 0W IN 0

1 RI U rT 1 0N 0OF S Q VA )R 0NTS V F L'N C T 10NA 1,

TyrEs PLAN ED F OR J U11, V 1 919

Pursuit Observation Bomnbardmniet

British :36 10 54
1 7United States' 30 50 20

Italian 20 49 31
French 21 46 33

3y comlparing the above table with the preceding one one can easily
see that the concIlusions reached in the study hy the General Staff
as to the (livergelit theories of dloctrine no longer appear so valid.
A fter making, (ue allowance for the cirmtae that tile strengith
of observation units was dilrectly prop~ortional to time number of

I troops in the field andl therefore an arbitrary conmmitmient, the
* "diverg~ent theories" are more difficult to p)erceive. 'More signifi-

cantly, in every instance the ratio of p~ursuiits to bombers in the
p~lannedl units showed a marked increase in favor of b)ombardmienit.
Far from showing (divergent thevories on doctrine, tile p~lannled

diistributioJn of uits reveals it remiarkably common trendl, with
the emphiasis shifting~ fromIl strenrrth in purilsuit to strength in Loi-
Lardimen t. Strength in observation uniit., compuitted Ol1 ro
bmasis remained somiewhat more constant. But these computations,

~wile more revealing than actual strengpth on tile front, wvere no
certain index of Allied (doctrine of air power. As indicated in anl

A earlier chapter, even the final program p~lannedl for the Air Service,
ALL, was based on the capmabilities of production rather than oii

(loctrinal conce~s- What was true of the AEF mnay well have
been true of the Allies. Tme British Air Ministr cosIoul

4. scrappedl long,- range plans for- i nriied iate advantage in October
1918 when the Geriinan collapse b~ecame imminent SIia facorK i ay well have influenced all other Allied programs.

i'liTe evidence seems to show that the statisticians of the General
Stafif were repeating the pattern of their rep~ort analyzing homl-
Lardnenrt bY selecting facts from which to (ciC ny pr'edeterminedl
colmclusions. W~hile the report actually made no overt conclusions

J9. P'ercentages ealeulbited froDI Lnssiter Board Report, App. 11, 17 March 192.3,
ropy in librar y of lndnstri/l College of the Arined Forces.

* 20. See above, Chapter 9.
21. Jo~neq, The War in the Air, 6, 172 -3.
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U;0a rotrle 4)1 air plower, It dlid, neverthieless, estitblish a mis-

III collpiiiil'7 patil o hegeinal Sta.ff iner firImIt Amir Sjertive

t~Hi clonol hra ro the statisticsai'etl role b the arW'~)i

(; . t Staorff blu)Ito hav p sing e sth 01 fa42fl to ak inl v tecnie
\Wt1 1 I tI% IIC n1142 loiJCand ormulatto fid om.11 meoi in hev(

f.aintcri on the pa1 res tu~ of the tental Staf findhiof a nf ovaelable

1 k~~fi'l(4l dee rmy111 t mot adatheou Chie of the a ir ervice,
\%k t c fii r ted i gOtobe 1 Sl suderoi-then ltio it iol ofeAhniale

A. 1',~ Lii nic i'i ioi h rbdmsoii ofn sonic is asnin II te-

(,:I he frnt pe hunrded tond tifes II ante t isrl

i!'l-~i~2.~'the ITllort (luScriilu( prc\ iouislx*. Th le statisticians; of eA
(;'*~~*~iiafhad4( alUuit'4 11 th ilte aerial Streng-th (If the Allies

441 tkc fronit III thu pi'r anid 'tiililler of 1918 replresenitediln ac-

1T 1 of th\le( L'Iel IM]Wit i P, 1S(4 oi 1I-Iiilli4tli '0111(IIC

I 'L' ft It I Wr froiim1 thle t 1w1 t 1; Alliled 'I-l etLtli III alilnes was b~asedl

\fu Itti lldioiiii4 the'4ile ro4c)ti Ccuptionl i'egardimtg, Allied

poicN 'i t ild1 h repo4rt of the Genleral Staff, tile Chief (If
I I tieI I I Ietlc

i 1 (I pcfi t it uiitiomi to t i uii fsaciin foi- soiiificance

22. 1 1 a!' I Ch llti' remilirk, o'f ilicrc frin the air ari reooliii_ ;Ittlli)tS liV
(,: ditT .,t formulitongi iliot riiie friom to tistica!l prenise (sce4 aboive, p).

Ii , , U' li. Iilt- .,f tli,' 1i(,riiil Cotia in 444CVidenflce to4 showi thaot the criticisinwas
.1 , cI 11 A ti. huI' , i i w'v'r othier C\ii1lC' Of faulltl' teCllliqUeS

I]_,'I I- tt d Sta4ff St;dtios B~rancrh in stnudie'. if lit, air lirm. See, for ex-
X-. of Trlln to D ireitor, Air 'etiC,1:3 MairCh 1919, AFCI', 0591

n .% 'ii .viei ('1 oiaIiVt S of thle Statist ics B r;oouch a re cha rged
I i id ait ,,ollktic to the Air r' I.

n. M i4,0. %I. Paitrick Chief, Air 54vi, XE, to J1. 1). Elvan, Seconid

r ,f ir, 5 N,,\.1 91S," 10tter dl'dtICel by Col. E. S. (lorreti, N.'A, ISA P
I . . I ' Ili. 1. siiil~r oo~~t-is'ri is li~ijl i .,\ . Swvetster, The'

.I,. -u N,-%%- Y i-k, 1). .- \ppicto, V) 19), pp. 2. i 5, sliowinig that the
t nro:i~t Hi i r,tft III4 ji Or I to .stri' th iii ritic'. \%is' ;t commfh~on (vLall4a

-,OK(:I. "1. NT. l"Itrick to, .1. 1). Rt\ ill, 5 Nov. 1911z, riteoi~ure luhehl "CALI-
QIT I1! NO'.. 19t",' NA, 1 Pi Ex,,.. Ilo\ GI, (1214 1.3BA1'.
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Il tihet titiit. 'S -i'('ntil ill Flit's , or' the t roop blasis, lie asw4rted,

nn i o f o lil lilt- forcee. Inlsttilt lie p~roposetd three tlritel'iM

1111t for oII ISI lt iI )I'O Ht 1 pr p ion 'tol' tile'm st lunih of; unt

( III f IW o i of ur iillit ii t iivmIto i i esie' 12(IIN' St l~iS" l 11

()I til he 1, nor 111)1)1

T !, 1h1~i' t (if I I It 'odI IIIt L:t'11 LI lije nil 11110 i

I tit) KpjlIl he 'Iir l):v - %il tla1I') il f t nor~t~ UP \i
t: , .~ riilt ~ i)4 , , ,~ 44J l4 i 41 (i l 4lI it

I ~ I It.N Sjtlt4kTVlIC~(44 lhit k1N upon IIil 40l' (411 I.N t1C o:4li

plact.i~t HiiCC - c lld ir l'vic 44) -Y illl]l h e~l'l f i t

n h~ i !'' to) dc tII eitN0 Staf wi bclitit l 'it'f of th

T '. t(N1( lt o 'l tow tliio')I t e o 111(it' ail l-Iltl pirl hl t I ito1-

4 tll(lllhlltitl )It, i 0 , t i ti i dllt, (li 1 ti lt ' 1 i 11i l\i fllu
I2 I4 .i -I it' \ioi it , Il I of tin i t ) IiIfliIli(httiO l oi tit 110 Id'iIof

I'l I tL i,(: VI r 4 11 1tt1iHilli of idII' _" ll i)ll hI fovd'ol', tile

II ''.. ()I t ii, c 4144 detr lt4 edtt rirtd 1i . 114 f ri nuiht ' C'

-,,I mu: rol of lmlh r h ud Oo (I I~UkIi l
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II X.:t . If occa~I)Iidt oflliccr iiiIlie Air Service did favor a

h;\ el~i ~Ii tig - 111liiiiitetl ionIolia rdl Incit. i 11cx Sla ~oil fortIli
Owt Iir iew SIll terill. (f a comi.tIileliTIN-e (loi I rifle of air. power.

(Kcf of the Air- Service believxed io )iatili hoohadilienit,
li W i-1t hfur111( flll III ITIMtt'd to) thI0 ITt'ilt iif flIe Genera

!I '111U~jlollk. )IIJ1,111,rthek -je ;oi'; leaiIed'' fr-ont tile

-~ t i e f t r ~ t v e a r H I C Ie i l I i t e l V f o l l o i n 1 t l e a I h

AI! I Ni tee i-iie a nubi er of stlidles, oil aeiali warfare ill an ef-

1,1tufit fr.,I i the reety(on0111)10(d oprra tot- ill Irl-:1eC.
>ttie,*Netecs onl thle ('hicte t.Iiic.-;,Inutdo tdI~ ~ , i.111eiit0 i i eri' o 4t to definle >aune of 1

te hroa:1

Of an.1 firl al-I. The1CfUntouis Of thle aerTial

to thi publiationShould iiltud i le It tl
frtile A\itillerv, re-CCONIil'aite forl likhe

.-:\ I V COCaA d il \ti li t d illIC( 11111iii ct ;t asiti In ldii i l ;tctw i i'

1lulc i. 1 11Yw fro I ido ig '\

fii' \JA. (.d t It iI I r I IlT Ili cdI ilTZ of oTlIT. t 1 il'11 o1 . i -t

I '~~~l ~I~~II ~'.:TTco ltra t ll i n ' l l i fi il

l - it -i Illl 'l -f. c

J \ i llI T fl~ll' II Ilk\~ j1I I [ Of' Iii TT I iiI()tIIlltYi It tll Xi t, -

1111 1%l- MI 19 's /1 In~ II1p r ' IllI "Ill 11 \ */ NI A

Int l i !ijr-o t , 1 l~ 9 7 " 1

li -g l ,

i*l i (.t t h , ( ,. c t f11; t 1 :p I !l 1 -
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to be sucui'il' andt t l'(iillit i r inlformnatio IuConcernling deCvelop1 -
111(11s I~n and he rond th lilt(,n of battle.'':i

Br nteingt h wi with a predlisposit ion to see tile role of
Ihe air weali aIs Hvillrl one of Observat ion, the air arm had

el rtii~scr fe l te I ilits fl its O peratijonl cxperience. Th'ler, ajt
the enld Of ft( ie war, t I e new Air -evc ini its postwr utt(lV pointed
to tis experiencee as t'ol i iiatjfoii anid piroof of the loinniar V im-

0 p~ortance of ol iservat loll. At tilie samei t illic, evell while emliti mushy
sot ge't i rij that the hlit nre iill'lt reveal Oilier roles for. the iIr
arma, the stu(Iv iladle no nit inn oif thle fu nction of strategic hornl-

.I]rI)nient even uIS an ellbrvonjcv devcel'ierit. W~ould airl arila of-
t(T Ii. %T1' I tt off th me re IIVI-FN- o0- 1-0 011(1 ?

The pntwoar puilicati ll of the Air Service oil aerial dtie
Wit, saW~1,iV ill Ol~jCttV C ;1j hihICli iii the hIWOiieIf BV tile ehitor's
Oo 1n ;odlIio;SiOII the prHICaIplS Or' pOliCies j)irimenteti hadI heeui ev-olved
froml a repOrt enititled "Notk's oil the( FIii plOmient of the Air Serv-

fiom tie (;icici"ai Stafll Vi\%epoluit andl sihiitted for Criti(isil
"t HIn tlI( iiint expit ill the \ ,,.: If', as' Ofliccr, if ft(e lilt 1ria

hild rcn'ateihlv pointefd ot, :mnal1vses male hr fte Genteral Staff
i mul ~ln'it a roiulipOitIni~ t) hio-lrc fte ,trIitcIic hOitotial: of

nod iinor I 111-C V~ il the p jut 01' NIC ew ' I ie(ii l St a if
fa;a!~iltv nIn frnin wlhieh to der~ie lesonls for the futiiie 111* ar1ni.

A n I mlnl jim ex pert" Ih% It (i/ti! thc ile til\dd theyI(II c.N re

reclltit a(.1i-0 s~ect oil Of cXjoerIiiied ii*] OffiCel1 or' onlly.V Iv N%~ 110

1' cei ith I It (lI (trI Iicie 'vi('(nlttiv

Th'le av~olalile evidefiee Show\s that diiiinlg the postwar perioud
the efforts Otf tHe Air' Ser\ lee to forlate1i. doctiIIe werle nleither'

svtoaanor- iii jeetive. With fte het ()I lintentMis the Air- Ser-
Wce h,aluit a ll mniher. oif historical shohies; of warltimel operations to

-f t ",I jIt viiua hl smi~i c(5- t-ion whli tohf( do. 1.ive lc.soni's tin st rjltev,
t aetis lipIN-,r tn ing, :1inh tie iike.:" IUnfortiiiatelY', fecv oif

tht1(10.'ic rvachctl the s il- Of p ol!iiooII.: Andi, oft eiqual ,;ig-

i~iiiaiiot~lirmsioIi' otdOetriric ftmiilAoi it] the fewstuIliCs aIC-
tiliii v c(IIp i h filn i 1 phe ill t~c offhiial 100101 ieat loll oft the

.' rA ir ServWice wen tl(N I %T ie ier t Xv:I!'IalCe With Iidoct ine as-

II h- i 'in.i 'jib.\ "N, i onl lio Empo1 iocf of the Air Service from
tlr,- It;Off \N. i. ;c.1iit"a p-rd ilotc. t9 P). \ pliot,-tat co i a ovailablle

A Fl A rli. . lI I * I 'Ihi. cl' l iinolotl d, :o 0 n oozlorhiso I I oodjcateol.
I? 0r f i l 4i A \ir '- r% Ic, i'df, 1? ;'rlq ,f thr 11'o r 1), pi'o r nf 1920,

I 1 Idi I o im d i It tc 1 rio h t -to stiioi(s of W~orldl Waor 1,

I_
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no'io'iiarviln~-taflce to observation. Forthrighit stateme nts

ini fa'. (Jr of strategic bonmbardment as made by such officers as
Lt, Col. V. I' (lark remained buried Ii the files. ''There should be
11( Inili1t to tle iiier ofrnh-bmmg achines suppliedl," Clark

Iti 101Ieis C\ll;Lti-tdl.' ile (Itltrillal pIositioni of tis A
\\;t Cler c~olih, ht itwas "lnredl.' Hadc~ the stutlies

if > l r'. 1 -icc beenl s vteiit i Io' would have men11tioned tis

I t) HIM(It foi'i11iul , d~(octin~e oi011. pi Iow~er, lhe

.l'lllii/I I (t like so numYl~ funict ions of the air armn in the
(-.' 1 ;1 it 'NA, Iewljucted for walli t of compil etenit })ers(nllel to

: I41twi t'' ~(''T- '\ ilV i. fl'l'('t were 131 oflicel's at thle fil-

j !th. (f i'cml OIClle 1a', (Aiolicer of thle Regular11 Arilnv. 1

L iTo talt' MC hhL' I'-ult (It till. (Iislal'ltY appea~lredl lsstilnaer

tAI.n t. Armtie n tiewhoe ', Service 1Iv ,July 1919 there
\I I't '.\l MI! ic. Ill tr OlCi 1 whole V Air 1011t 1111tl-c i

i I I f .1 is'i gr1ll I. ;" Iln 11i1v event, WiiCtllei' tile Inadlequacy

a (It tOf Ile~ (II(I(tl Mie oIf ir pI" lei' forinii atell after the war resuiltedl front
initfiint lpnl'olltll ofrom1)1 a failure to appreciate tile vital ini-
1p1;C IrOlf(U(t (II lt i life, the effects were tile same. The Air Serv'ice did
~iwt A 1 lua s v.11111 to vn.ii re ain oiject ive al vsis of wartime

j'1.It hlIlls, foreIci go as \%ell as doilest ic, elielliv anid Allied ais wvell
O i.~ f, thle AF1F1. The produlct of this failre followed wi'th

lPi('ll':il"t lol t': the (lOetlile II t O eia Warfare- Which thle Air
prl\ cc r llided after tile N~m- fell 011ii110u1v Ys0ort Of te

tIl ill' Air' St'%v(' lIidgCCI1C(l to tAe tile ilitiative 0

tio' AirService itI lIt' formlulated a (betrlte wilicli utilized far less

t. Lt. C, V.l~ .lCiarl -LIl~il('er idt'e Dvvli it oifu Airpe(Din ill 7 I

W.,r,'' 1 .1 an. Ijl9, , . I ' I I It. Bon\ 1), 1-2.1 A\i rp! tle, Gt'u'ral

<5. Iiii i I I p, rt i .\ st. (*Itirf, A ir Stl'r% il'l, A\lF.F, I I No. 19 18, NA, WWI Orgri.

t ~ ~~~ %1 H iX iil 1
~itra ukvi N1.9 1l'iiIfu lat ig to) thlt A ir Corps Person-

t.i- aill lr,,,inii) 'rtig ~iim, 1907 -19319,'' 1 an. 190~, AXI" Archivie.
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ti Ii) ii! kiI i ' ; I

1 !-, 1 .'I i tel I. h e - m) t f S tilt \%a , Iri VI aufi tt~i~ uIlh t'l rit.11

Wi (* I ICt I ' I I IN" il[ ri ftki t.ltoI It 1i 1it vi tt I. 1 e A~ Itt I . S I . %.iX

I; I of ', m I 0 it It. c i m tilt Ii t il t. it,' )ai r I~~ 1i 11

I Ii N L I' t t. I I c ()1 4 r i t W - it - 1 11 t e n' l th1 t, 11. in11
)'(4,111a ~. 11 uict to fl . - t t a IK ) ~;I t itt oilI% a.,r t

I r I :t Ii Xif i 1 Ifv. c l t',r aIl
1N t :( ti I Bil ! it IrIII -ii tt~l o-tl Xr ai w t 1 [ik wI N fIe I cli oe

c: titt t 1.e 1~i~ vf N\e ci rs I Ii I t It to1.11I % h, n iot-

I I, i 1.l I I . I SII1% %;, I I ih h l -. ' '-c ii lt

i c II' I I ) I I , Y N I 't I .! I I! I:t it - [ ra t ' c ,- - 41

11 it! 2 , 1 i ,I *,(1 1IiW 'C H L \ N0 1

If

toI N ~ :W1 v . .~. w'-.. .*
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III1 IIIII i lill grolinds,' thetile Value oIf aviation for ohServit lO I

ou 01( fill outweighi the effet iveijess of aviation for dire'ct at tuck 4

TFhe cmi fuiori fin Sec retary Baker's thinking- about tie role of 4mi r
Imiul Was not conti tied to all isolated iiistaiiee. lie (cleIcd rim11 (I

1ea tOrpIljCO f 01. ~~ gihel issile? (levelIOl)ed Il tile 1%'1 0i koIt cfi
1g1i cCI' (AIC F . Ket tein g as , "One of th I i io'tdc ntix va

OTIS 1!IN'( titl 11irin tile %%a(r."' 1llrtla'rIII'We, Ile cteI(1.as

j Iwact011 I itlity'' Ieill"g serioulsly con~sidhercl it' a 1'ejpinliclit forl

Ii~LVX(~l~i~ But thief, like tile spokeanien for the Air Seivice, the
-CI'l' i foLkd to 1ir1e lii 1 ) jItlive ColIII5' to (IeN(ilojI thlis "1)ijio

(It 'lniIiC- WCI i)(jlo Mr enle tile laten'It SCOI)e Of the air weltill)n

4*ill 1: [I'al eveln aftc). tatcitiv r~ec(oI'Ignii igt SigrfiificjIic(. 11w See-
PlJ * :Lj'lcl vv i lte imlicat ioni of tile facts hie ijintiseif

111ci LII.1i , HC;Ig'leSS to 1111)Ioi't tilie CILILisC Of jcACe, hie seemed
I') IW (' II2 1,0112 ;IS 1 S -C(i l'et I'r Of Xor

ie I AP i )-Terice, tile SeC _reta rv(f W~ar, thle A.ssist t Sec-

I-0:t ' v 1 1 k i anld tile Cievf of Staff a1ll dwelling' onl thle auxilliary
a: d:viat iIlid( stressing~ oilserjVlut ion tl of rs .ii )Iral

it i', not suirp)1isillg thlat postwar train i rIg fohlowe(1 Suit. Perhaps
Hit. 1)(,t Index (If (bIt ine after the war is to be fouind in the teach-

44. of tile Service school-, r'athier than ]il tile official pronounce-
11il of dioctrine niade bv hiilh-rani ju officials. What the next

"'t l. 1Tittmo of ollicers was; to tink of aerial doctrine was probably
S 'LVI goifiait tli an wha t :m n r iven official thoughlt onl tile eve

Itir12eent, no maitterl how nletilhis role during. thle war
111V ILV bve en.

A it-dtiiok onl the A- Service prepared for the Command and
I P, (,(-itrIi Staff School in 1920 introdluce(] the air wveapon in the ac-

em I ci franme of reference. ''Teamwork wvith the ground troops,''
: I tHe text, "v s'tile l6aSIC ida'underlying thle organization of

I'M roll I ts.l3 Tile text p~resentedl the airplane as the servant of
ii'I-ju ntl armsl . ile relative Importance (If observation, said

1 litIIII', ililliCl f tol li i'iiian, was shown during the war. Germany,

6 ii1,I11,i4. A CL rhiImiri of thle Baker Boa~lrd on aiiation in the mid-thirt ies, Baker
I- 7 ', inl IieIrcc;itjnLm the full poIten~til~ If strategic hmmmharlvent even tihough

f v1, ri rcroIIItl(it-it form~tin of the I IQ Air Force for "independent' bomb-

o- S. v. Fineol l...' rt of/ War Deparnrtmenfl(t .Sp( ra Committee on the A rmy

2. I n otin :It F1' rt N%' rt hI fa vori ng thle Lca~Iu If N at ions, Seecretarv B aker
* ~~ 1 ., w. ; t I m tv 1 ,!, r iii o,'Imv dletai 1. Sm' A rflly-Na vy Jmjotmiimi (XWasi ng-

I 1 I, n1, I1 ir rzoje (o lut Lea~ven worth, KwiOs., Time Gene ral S r vice
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Franlce, It to-v, and tile I 'iiited States found ''more observation
squaldionls werle niecessarv for a wvell balanced arutv than any of the

ot Jr tv us. Tle text of tie( staff, Sehool Conlceiv~ed strategric avi-
~~tm t Iiwt IiM the fluHii ewNN'k of the ground armiies. Selection of tar-

q-k No-':soriietI tio tie a11.111N stI f (CG -3). TIhe strategic force wvas
tIv fillii ed of till 1,; left over aft1', the tactical needs of armies and

C~~~ ~ itlshl ensaife ~A later staff school text p~hrasedI it,
~1'at tal linl ong vs a feeest Iv, lii c stategical bombing

Anottie Ide Of offliea tliiiii is found inl the types of aircraft
Pot au red ft IllwimkI te I IC ar1. TheI allocation of funds, always less

t ia etut gli put~vjleIa ral idei pietu re of attitudes inl the W~ar

. klI)C)epa't bneilt LOWN Id Lii' (100tliilC. t'1d ta)l belW, 10oilgnun

ttci, wtti types ()t mi iiiaft ai ti.((yacep t ed f rom m anurfact urers,

.\iilcii tileXct111011(i.

1-)2,) 112 (11,0001

1921 0i1 5 270)
19)22 60i 25 2100
1023 0 )180
11 35 ii127

1912- IN 2 IN(

192 NUi3 1 176
19,27 V)1 9 56
I 12S t9ill 1, 131
19 291 78 22 185)
I1l141( 108 30 122

I, I rl). Na i n'iattetri I(n sliiw the importance (If ttliservrttinn byv refer-
it:.!" P,, %cr i- cir'~-wtitlk I iia-i'li'l. 'J'Iit' iriltll(r W;IS tte tOf thc otir

r111i-fall. f aiIiu fi)r btty~ttnl refertece tit actual

h%lv i l i t,~ iinpirtainct, of tnlci'.itit anid the

I ~ ~ ~ ,7 'I o I v i 1 i It" m flinhd. hesl tprinitlso
,;I- roi i ! w r II t tcr11-k firt. hiusemnlnl)ct i ex s f

.5. ir it I.. a It-,Ir 6,1'. thetiI ticl d huit Isi n ital

I,,~ r. I tu! 't S liril, IITS :1'i NvI. Io t,, qutetil i A AX!F
it, Ii I ii f Iii .1 r i-t.it' .irplanii; 1917-11 ilM,' ehlp.

'o X rljne".

*A
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1 eci aractur of in.-Atction i staff selhools and of p)roCcment
A' alcraft III tilie po. tW)LI ent clarly ,Ilo~ws that tile Conicept of

2 ~ i~iWar YeC~LI'ict ito tire peace -isell below tile mlaximum1-11
t mt L! of' t IeI nlew N cajoli.4, 'lihetheri bN i iegect or intenitioni,

4jj t< iiice AI-Itself had dleteriniled tilL fLII~dlftI(IItat m1Ake-1.1 POf
I~it C~efromi tile war. vears. Once hia'inlg beenr prolintilgat ed

i .1 % U .1 1 o th f ieW1' L 'd crn r vd l r

lit III)f \ , :Ill-t2 ((I Li'rilCC 01 VatolIn oiihl a [(OIii t

IIklit ()t't !Wtt d IM lbc 'i ri-tl anid alI. force SO per (cut.
iI tl0ojtniin of strcn"igthi-- oVa grittp vach otf pjr-

0 iiI I I ( i Ft li(1 t 444)5 It), It( >411(1, an all :11,111i

C ~~ ..rn~loll, tie hoira ~cvc,~l1,hte[Ie i

C. It- Ih t t hI I l 1 ifcld d l'.i ' ,' t irN.t itsikII itt lt lc(aiig

41 . w t tll ralaiivve tior to) fil~l~t ex1 e'i-
1 t o' ;1 A'r tlv ant AlI stiitralwv. the fial 8iv0c2

.1 II U It . itIi n iiatltjtatt tha rile hi., it found hard toe

A I! 1( 'i I h t I rl()~ t- t1 ril t I ll L t In t i r ~~tt 1 t t~ he

11) FA V I I! -- i Ic. thet rItv ~w r ( It-g100 tHi dalw p~en

Sr I I) III v I' I ih a. lol foi. I-er r a t lol ) cdo ('w i l tctui"'" 1*0 )CLt)A aloAliiail oztl x el

*, CCI9,~% ld "t'la~c l" tl '.S.-.,

d mS~0Wt'(01*ICWl~ oll 11At

1 11r r ,i i: -I- It -1 - -- - -How- .~-- ta gh in.1ia ' O ,
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escape.11' Onice that doctrine, no matter how1% faultv, becamec a part

of the heritage of World War I, it proved dficult to alter. The
sClVO.S Chiefly toblamec .As con~equncelC, theyN Avere to spentd a
(,(Iler tiloll Stl.rgglngr to Correct the (leficienlcV.

~~ ~, , ~50. 'rThe wp arate- air -fo rce eontrove rsY whiect goe" beYond the svopv of t hi si tid
40! %k-;ti ~brought ;dti t Ol pp, ar, i iefort torectify themgvc fte itr

~~ itself in formulating doct rinle.

I%

4

-No

4.s
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Chapter XL. Summary and Conclusion

F ' VN THE~ 'MOST cursory survey of military history substantiates
thei iieiiie that superior wveapons give their users an advantage
favoring- victory. A somiewhat closer studyV of mnilitary history

shs thait new and miore effective w~eajPOns have generally been0
adL optedi onysowyi spite of their obvious advantages. Since the
(llllralcter of Contemplhorary weapons is such that their production
its well !is th iir use can dislocate whole ecoinmies, it is p~robably
110t too maucl to sugg'est that the survival of entire cultures inay
lun-e u pon tin ability to perfect superior weapons and exploit

hemn fully. Survival itself, then, appears to depend on speed in
both tihe developmuient andl the utilization of weapons.

A TIhie air weapon, fromn its inception down through the period of

World WVar I, offers a case study illustrating the problem of
aILPIs a itle. In 1914 tile airplane was an untriedl innova-

I 'iited Staites with an opportunity to expiloit that innovation. This
stu adv has been undertaken onl the assulmption that a close analysis
of how the U nited States iiiade use of tile air weapon might reveal

s~i!ltil~itlessons useful i eeting the problem of weapons in

Flxiictl lv what are thle lessons to be derived from the experience
of tile Uu ttd St es with the air weapon during World War I?

Thre 11T MUrh artiicihe samne as those Njwih m1,iht have been
d1*lc ciqA 1~ul v ly f romi the Civil War or, for that miatter, fromi

111 V othIer war. As %%as true of formler confllicts, World War I em-
i t., a' tces ity foi- a consc1ious recognition of the need for

I IW' "Capos t~illid doctrinies to enisure niaxiiiiiii explia
tI Pi ,I t- Ii' l I otvll A s at Corolla ry to these two requ iremnents,

tlH I'o Oiitvl u1p the aveCd for adiniIHstr-ative agecies to ensureV
(r 1111 Ii lilit olile the v Ill Vile reCOgil ized as, rcqu rerintts.

TI!L ( ,[wrivt I o tli warl SlIPM Cdu clearlyl thaIt INwllereve military
:Llt iul()ItfIc tallkti k-111 e iuj llu~ze thle licel for b~etter weuu jois ralie'r A

t11:1 liille a01115 tI1eN s~I IeuLA seIlu (liSadll ait age. Aeriall
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NWaLfilit'an tlim firont pitvei that an) c'iu'iii with fewer but
&iii' wo N~l)oll Iva. fillIN capztble of (()itailiing aiOll)i zosig

flwc %Itll 'li l II't'',-IC iflhliit'ititl prdinciiianice. Quality paid

TI ' CX1W n l l C' 0 IL' na air II tt ( ~c I1 st'I-it Co'i i t %vuIktarie i 1111tIii-
110110' t' ]C tiu N flILt aHt ol t th (10( t~r~ 1uhte to

hlt it, ;L i't tilt 41f ICip ilt':,l('Ct Ot (111C r(tiMit, tIV atir 11i111 a0c 1ireI 11o
hofk of (APT eiante I rOi Ndlich to) di'ive an au'uJ)Illble coiicupt of4 ti~l V Ot~tii' I~a('lii such.ith ii.ttuit'tpt Ori dtr'iil( , tile air' aria1

(I: t It liILi to dfTtIl tI (liiI pI 1 Of III*-

C*( lo i ilif ixlii.it tlewr Ioe htth air't
Fai't1 to al' C j.ITih'I1Ct iiiOf'titt'' %kIr )W thult foiuiiai ofilictrito

Ill-c o mhlc Ctfiin 111IH I(V oliij ll i o ( i lla lovl of opA leraI ; ' t'I t it (IIIet..fl- titts, iate( out ali-iaimTh warrev1111 hoC

£ I ~~~~i s it [i i st' tt tt'tLt itttt titt-t' forat isgat'd'tng

tie -W t t VC() i 1slii t ' t i\ -_ nca a lt-Sfor t'otiii ter'ilwast I T2 , fact s
ahlilit tct'Lilijcl dit'itlajiitt't> ithioit the result of proof' tests, and

"UlliIli Of ilt tw NOI llw I- at Olat /i l 11011 c ill alils for

'lmit, i \\iIii \\tt . h IO did te t' arl earn1ii tfiut-r:iii ll

:It a ('lt' l l 6151 r1 IAlt 1 111 i'" l IYIto:1 t o 1(2 I W ' I(ii lIC i t ld till-

I m N 11 it (.tllIt l I aitet I 0 ii ' I l i lo' c iv C lItst_

- , ()t' W lr 1 uK.d t ell'AlIllil
'I'ic C\ fIIC(' 1ITO jJ'C Cjj ('I CM S O IL' (' 11'111101 t it, il.
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~. Lh~ otu b ain" ful aCt ice i1 thle SILIPseijlleflt year.. of

a..,(! lilt tt ii 'pei ic I1-c"S.L to tilet prolem~ii ofi weatPons,

1' ~ A l 1:_ I, I fio.%L t i t le-i'lis lca n led as wella I i s 5soIis lost.

AT~ 'Ii. , t k:1ar Air Sterxl j d (id learn concluisively that better

ol t Ilett al!iIiit ative nicelianiisns (1evi.,edl dtling thle
r. I hi ~~'ilii1'e 1tnhcci or L of Noicapii)s were4 abandonedlt'( or Li~r~

rs . iThi le Air Scl'i(ce Illiallifet'stl d id not lea~rn fromi xartiine(
(Aje1l1IICet tile criltica l iiiiportaiie (if sNxstenilatic formunlation oif

11 UCt 1'11( ;, ;I t ' -CiI w to SIICCVe fll (leVehIOIIHCIIt Of MrI weaj)-

~~* ~. nI,,. III ci'~t'It-iJct. tijc LiloX'tl Of the Sl.at nPitwe 5 tf-

axo IV tII \I lL'able exdeic shows thalit after t le walr tile A Ir skervi~e
I' -Itittlt iotatiee ot (lr'4itllizaljill for delt'i,iolx ant(I Ci~l5i

C : I. oI1 1 1 ttI(I t r IIIII C . . III IIIIt1 41 10 1
tit ii to ) i the dI'j.pu"o. ilt-dtefinel, andl 4ivel:t~IingU chaninels
%t I1 I cI c,tel dunring tite wiar. ()n the Othier 11,01di, tile it'eOr( ll-

t 11: t i t( All. eii~ (Ilii not (itircly leitili the leisiiii.- of tile
1'' I I. I I i tiL tlt ! i tip i'aiie of oti.itiiiatiloti for Iniformuationu,

- il I i tie hIM.t'tr perTiod wa;S (Tt 1(j1ijY (IOefiit

Iii il/il ('I' icllit. and stiudy iiiforiiiatjl aliutt fOiei-1it con-_

I 1iA tl fw. *.cliij-i t * l ii thit Oj iIitII s Inof1 th ese(~ ' Ivt
"'I" lo.trii l:11 i ) l he ;LIrel J ar j i t he nf Wetllit Ils MIi hii. t ie firs1t

& i.i~t ii ill k I1 )ffllVt tltHIti o~ 110Ii(I 1 1 OVAisl toi i t(' an idIunx

Flt pb Aclif 44 II aIIN 'I t illt nea Shul he a t i t caalem
(I i] wiic illt Il froml a(~ltie. fInlil' a f \a-.ttv sxtd whie,

* : .:, v I ll I Ii I t ., ;tT~ In i lloredn i, tend- Ii olll-Itui

het. Ct.I

11i* I ll(% V'N1 1" ( I

I0m i'" \~ j'I i )t..' ld c p l~

;il ILtZ4\[~tw .I tv ~~ v c ~ I:i d : c
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-~sons of XWor]Id War I Still repav anlalysis. While it IS LIndou~btedly
treiht the nation has le~tile mucih from thle eX i)Crieiee of twjo

- w orld wNars, miany le~siiis yet remlainl to be uncovered if supl-lrority
III wcapJonls 1,s to iie nIintali ed. In enmphalsizig the Imiportance of
nitv( l i c dt'velol)DICt'nt of weaponls it is well to reccall that at'
Lite 11i; 1939 thc uiav- ga~e tile atoml bombh the polite hrush-off.
li-tit-1r1iioie, ats late aIs 19410 when tie Gennanls were rupor-ted to

rs he dilikncltly IIl quaest of atomlic power for milittaryN prpho'u,' tile
1 ii iteI stare placed 0(111, $(;,00) i11 fede iai fund, 1 el~ i atomiic
st&Idlcs III this eouiitiv.]

01ne Iva% to ieailure the vlue Of this stlildv. would ho to realdI 4iiheilini-~iie or lriv othier rteent an novel Weaponl for "n'r
f t f N.*1 JW 19 1 S. Tlotil IIl i 11CIt 1 Zeil-, layilli 11 anld 51)tilil I It-,1 pli ;111(, ~aI officer, would do4 well to ask iini ask '1:iliul if

the' 111ijlaz e.StL 1llWeIt Of the I 'nited StaLtes; IS uj'rIlfiet~v well
(W-oiiel/d to deve lIop Und eXlol(it to tile 1tIiiiot tjie"e ncWest wNealp-
oil- 011 thle )Iori/on. Fai111"ling ic the nlation will re'peat thle sorrv
p) tct)'t of the, 11 aCl aponl, wasitfiiliy gr-oping" forward wivth each

* ~~1 1 TO(II rj., it ill a '%,iiiiing world t he ii mu ist pick wIIn-
11 1 1!g if nuiay rix-Jcrll(iyliee- pii'sildl lkeS- oil

f7,w~Iil tlc hiLLtory ,.of twornldl wars ,tich wca1 )on wll N h.1) eas-ier to
tirld t od s o il itaionlil sO r iva il go0 LIp.

j 1ii r~i<i / - Ai 'irp, ar; un.?. r th, AufdpicE, ,f th, Uio itd Ytatf

IC W3'n ' - : , I \iiiugttu, ('GOP, 1 9.F), pp. :2, ;1
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I. BIBLIOGRAPHlIC AIDS

Sinice t is st iifly embraces two fields, tile usC of the acrial wel j)of

by the I 'ni1ted States- during World War I find the broader prob-
lent of development of weapons as at whole, there tire two (ibtinet
sets of bibliographic aiul-, whicl bear- (ii thle subJeCt. Ijbldwgraphies
(Icaling withi aviation (liring, W~orld Will. I are, fit IeCt, disap)point-
ing. General lu,1 iograples (heali ri with the war ait large o.casionT-
ally devote at b rief sect ion to aviat ion, bunt tile t itle's i ncli nled sehiorit
go fall beyonit~ doicri or- So itemis, nmostI. tlm .arr 1 Il iclat ions.

Ir TIhi- 1)("t sing-le gujole to thInirost liporltant pliileuatioiis onl
Aine i-wan aviration In XWorM War I is a C on gr1esioial publ ica-

-1t ion. Thoncer A r-ito~trs, IlIcarungs 1 'dare tile Hlo Mi hita rv A f-
fas C'oiimit tece on IT II 11 27g. 37-0 (Xuig. I se's., "; Aprl 1 9,_8,

_4* 4X-9 'rni re andi biv floi Ilitals (i11 1 ,htv, tile titles here
Ilu~td Uiilrae miost of the ii' ailkLie lI11ihiihied iriatciilols Iiicluing

Conresioal ublca ios, lich are of part uila r liili-~tance.
Prohal v the miost extensive hiiliogrii I'llv of p~eriodIical litera-

tuLlre oni alviation i World W~ar I is tire N. XCA ibiogfra phy of
A cro nainfics. Thle volumre comerimri thle period 19 17 -19 (Wit'ahing-
ton, GPO). 1 9-13 ) is of particuilar valuec, alt Iin ugh dit ions of suc-
cussive years have entries of interest.

The Most fru ittL1 approach to ti i p rob~lem of bil iogrro dy made
in planning research for this StulV cailne froml a surj\'V of the bib-
liograp~hies containedI in the niouiogra.lspeaedb h i
Historical Office of the AAF1 in connection with the historical pro-
gram of W'orld War HI. (See (discussioni of individual monographs

below.)
A guide to unpublished materials on aviation in W~orldl War I

is to b~e found in the National War College Library. This compila-
tion, "Aeronautical Information," a mimeographed list of tech-

nicl rl~ots, translations, inelgnc eots, etc., was issued
periodically by the Executive Section of the IDivision of Military
Aeronautics. Unfortuniately, the first list (lid not appear' until Sep-
teniber 1918, alnd tire last was issued in June 1919. Manv of the
dlocunments listed are no longer obtainable, but the lists p~rovide
somlething of an index to the types of mnaterials for which one might
search. Althioug'h the title page describes the lists as abstracts, they
aire in fact more properly calendars. The lists are cataloguled in
the National War College Library under Z5064, U53, Nos. 1-40,
19]8-19.

T1aken all together, the bibliographies cited above offer a most
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unsatisfactory set of guidles to the problemn of ths inquiry. Thle
absence of formal guides IS prj)al'ly inevitable since the special
field of interest here considered is still virtually unltitledl. If this is
true of thle aerial weapon during World War I, it is even more
applicable in the case of the larger problem of the dlevelopmnlt of
%% 'Laj)ll ill general. Bibliographies InI this field are virtually non1-
exis;tent, and those few which dto exist are largely concerned with
bookS On the mlanufacturing Of weapons, such its cannon ca'ting or
unIV it hi ngr, rather than w ith the administrative p)roblemis of

,,electing, evaluat inig, and developing weap~ons. InI the absence of
any specialized guides, p)rob~ably the best approach to the prob-
lem of weapons is to consult the bhi dograjdiies and citations inthe
w-r Iti of thle few authors, Such as Ig*. Genl. J.F..Fulrwh

have shown at particular interest inl tile field.
No bibiliographdy dealing with source mlater'ials ill thle Wtar Dc-

partmient would be compllete without nientioni of the mainual onl
filingq published by the Adjutant (cenci'id of the army. Anyone
contempi~latinig research in records of the W~ar D)epartmenit would
do well to invest a hialf-hour's time in studying the volume entitled
Wa r Department Correspondente MIe, first pub~lished in Washing-
ton (luring 1917 and revised p~eriodlically since. This manual deC-
Ncr'iles the flhing system, a (leeinial derivative, used hy the depart-
ment. Whiatever may have been the failures and miisappIlications
of thlis filing sVStemI andl however great may have been the abuses
perp~etratedI by the various organizations using thle filing p~riniiples
laid down, a familiarity with the manual cannot help but assist in
the work of research.

II. MANUSCRIPT AND OTHER
UNP~UBLISHIED SOURCE MATERIALS

The unpublished materials used in the preparation of this study
were drawn fromn a large nuniber of collections includling those
of the N ational Archives, the Air Force Central Files, the Air
H istorical Office, the National War College Library, the Library
of the Industrial College of the Armned Forces, and the Wright
Field (AXir Materiel Command, Dayton, Ohlio) Historical Office
Fi'les. Materials used from each of these collections are described in
sonic detail b~elow.
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NATIONAL AJRdHIVIES

Wf all thie 0reli ieC exploried , lproblIv noneW was more use ful
than tile _N at imia Archives. Which house.- a1 Whole series of record
collections pertinent to tis study. These several separate collec-
tions fall within two differcnt official classifications within the
larger framework of the system of classification used by thle Na-
tional Archives. Record group 18 contains materials pertainingr to
the Air Service and the Bureau of Aircraft Production in the
Uited States. Record group 120 contains materials pertaining
to thle Air Service, AEF. D~uring World War II the foriner was
ut ili~d to a liitedl extent by tihe hiandful of officers whbo were aware

ot is e iece. Th'le latter, comtainiin time AEF miaterials, has

aparentIlv re-mantmedI vi rtually untouched since immedliately after
W, rid XWal 1 . Therefore, becuse these collect ion.,; of dlocuments

Irc-s(-Yit a veli of unworked imaterials, time dletailed dlescription
undaertaken below is somewhat more extensive than nmighit other-
Wise Seeml necessary.

Record (,roup) 18 in the National Archives contains at least
"cenel diftcrent sesof files which were of particular interest ile
I reparationl of tis study:

1. The Bureau of .- ircraft Production Historical File. This
Collection, which consists of more than '30 file boxes, houses thle
working papers accumulated (hirin- 1918 al 1919 byv a historical
staff iithe Air Service whichi was prprn ecord of thle IMP
duringr time war. Thel( labels onl the boxes, as in thle case of most
Items in recordI group 18, are misleading. rieh caption, as given,
Is "Armyn Alir Forces, Bureau of Aircraft Production, 1918--1920."
The use of AA F here is of course erroneous, and thle contents of
the files cover the Period 191-7-19 rather than 1918--20 as indi-
rated. (All the other file collections of record group IS in the Na-
tional Archives hear the misleadling caption of time AAR.) This
collection of file, contains voluminous compilations of statistics
re~ra rd in a ircraift product ion, copies of correspondence concern-
In- poliev on thle decvelopmnmt of aircraft, and a large amount of
In format ion on organization. Seattered throughout the files are
tv1 'escript colpies in roui (draft of chapters p~rep~aredl for a history
oif ;1i1rera ft production (liirin.- World W\ar I. Thmese materials were
(-xCep t ionaully useful ill writ il ri this st unV Aund, in addition, Coll-
11in1l man11Y leads to materials ill othler colleet ions.

0The calibher of tile dvi ft chapters of thle hiistory of the BAP
v'i r. l kicrEd v. S one, althouagh substantially accu rate in fact,

p7
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are almost iiicredlily nitive. Mlany of the chapters appear to have

larger l. pro'lenlis enicounitered In dlevelopinig the aterial Weapon. At
lcrtst IS~ djl1crent writers part icipatedl in thle p~roject andl possibly
a- lilariv 010CC~ research workers. The writers appear to rangre Inl
al jult v and k(llt orical objectivitv front a few well-trained historians,
c~lttthIls and wary inl their t rcitnll(Iet of tile evidence available,
to t I III %%withI a Stanidard o~f wrut irg best characterized ats Journal-
I-tic. Tle ev idenice of thlt files indicates that tile officer supervsig
tlo projut ('apt. J. L.. Iiigold-sbv, Chief of the Air Ser-vice

I~~~~~~ I ,tiIi~ etiu Vi ~intiig~~'{iii et till,, 11ighi stand1-

III.(l (of aiccuracy, it) (det:i I iotigh li 1111 to accept4 narratiIVe aC-
c it l in:1iC~ Inleis'lire dexNoill of evilniat ion and14 analvsis.---

el Ii i'fo rica 1 File oif thle BA Iis of in tcrest als an exIAMle of
XIItll 1 h.1(~ tteClITIi( 11i. ('Oiftronted 11 itlIV h ask of wIt
IIl-:: hkii~tor ' of airicraft production1. the historical staff of tile Air

>I'% icI L Itti-11u It !.Ct If fihts 11"11"n tile Stalldard1 de-iuIial SVS-
tvii of tilt Wa r 1)ptil t nt. In to t il- fraiiiework the staff ap
p irt-1t lv poured all manl11ier of hiistIorical mnaterialhs copies, of cor-
I"'TuHdt'nce clinill-u s unrlcsn01niah hlirilL(Is, reports front tile
1\ ir I)c part inent, mdL~ th lie . ThVi, usig thii~ as it backgrouind,

r--a rcil workers in 'pecial fields pIlrlicvl SpIecific lilies of in1tere.d,
CI' ip: I rg i1niliidial I (osirs oif iniforma~ltioni for each chap lter ill

tico p'roj ectedl publlicat ion. These foldlers of "foundation (data," as
* t sv erecalledl, contain ciironiololgical outlines of thle problem ill

: Iii.t rue copJies of inmportant pieces of correspondence, sta-
:i~fjeal tallies, reports, and illuistrations. rIlhe chia1 ters written fromt

tliu~v comnpilat ions appear to have been the work of teams of writ-
cr, alli rv~earcli workers rather than individuals. The marginal
r(iot(5, ?)tick SlIT., .and editorial changecs entered in Captain Inigolds-
h1VY hands provide anu add(itional hbasis for appraisal of the (Iocu-

T1hie history of tile BAP, which wats finally completed (luring
1919 and 19120, conlsisted of more than 2,000 typescrip~t pages.
IUn fort unately this manuscript never reached publication. One

4 copy of tile dIraft in ty pescript, the original, is believed to have
1,11-11 lo~t in] thle fire whiich destroyed so ninny record1s of the Air

11 Service at Bolling, Field, Anacostia, District (of Cohiinbin, during
4~ tile early twenties. Another copy, consisting of several bulky

vliiesof carbon second shecets, was "lost in the files" for more
* t ,In Q.0 vear's. It wvas recoveredl (luring World WVar 11 from an ob-

SCUIre cllriler in aL Detroit office building by the W~right Field

'If
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Historical Officer, too late to be of real value to staff officers in this
war. This second or carbon copy is now on file at the Wright Field
Historical Office, and a microfilm "edition" of it is on file in the
Library of the Industrial College of the Armed Forces in Wash-
ington. The utility of this manuscript is considerably impaired by
a lack of documentation, apart from occasional internal references
in the text itself. Although the history of the BAP actually was
based on official records, as the working papers in the National
Archives reveal, a careful historian working only with the micro-
film or typescript copies would have no such assurance.

The working papers of the historical project of the lAP in the
National Archives which were of exceptional value in preparing
this study are listed below by box number and file number. These
papers should be considered virtually inlispensable to anyone
studving the development of aircraft during World War I because
they represent an all-inclusive survey or cross section of ad] the
agencies involved.

Box 4: see especially files 320.3, Reorganization of the Air
Service, and 321.9, Functions of the Air Service, as well as 321.9,
Air Service Program.

Box 5: see 321.9, Requirements Division.
Box 6: see especially 311.2, Ribot Cable. This fil contains

many items of particular interest regarding Ribot's fateful cable.
Box 7': see 314.7, Bureau of Aircraft Production History, Gen-

eral, which contains many chapters in rough draft of the unpub-
lished history.

Box 8: see especially 333.5, Investigations, General. This file
contains a chapter by one J. A. Beck dealing with the several in-
vestigations of the aircraft program. Because of its controversial
nature and frankly critical contents, it was to have been deleted
from the published version.

Box 9: see 334.7, Aircraft Production Board. This file contains
an index to the central files of the board, a useful research tool.
See also 334.7, Joint Army-Navy Technical Board, and 334.7,
National Research Council History. Under 334.8, Overseas Mis-
sions, a draft chapter on the history of the BAP entitled "The
Formulation and Distribution of Programs" is misfiled. This was
particularly helpful in the preparation of this study, although the
text is subject to criticism as containing many unwarranted as-
sertions, the tables of statistics presented do check with other
verifiable materials.

Box 10: under file number 334.8 see especially the files on the

-.. ,
4.. . . . . . . .- " - " ",V: '- , - " • • ' ' - " - " - " - , . , . . ' " - "" "'
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B3oiling Mission, the Spaulding Mission, the Waldon 'Mission, and
the Lockhart Mission. Each of these files and the draft manuscripts
of chiapters they contained were of particular interest to this study.
Undler 336.91 see British War 'Mission, and Foreign Missions, the
latter rather scantv.

Box 20: see 452.1, Airplanes along the Western Front, contain-
in,, Lt. Col. V. E. Clark's postwar summary of the problem of the
a1ir wealpon, an unusually shrewd appraisal. This box contains a I

file, also undler 452.1, onthBrsoAica.
Box 21: see 4512.1, Caproni Contract, and 452.1, Caproni His- 1

torv.
Box 123: see 4512.1, llanlcy-Page.
Box 31 : see 471.62, Aerial T1orpedo.
2. Buireau of Aircraft Production, Erecutive Office Files. Na-

tonal Archives record grou~p 18 contains a number of other collec-
tions of files of interest to this studY. Next in importance to the
I Ii'dorical File are the materials of the Executive Office of the
BAI'. A, the coordinating office of the BAP, the Executive Office's
pap~ers, like those of the Historical File, present more of a cross
section than one iht expect to finud in any other agency at the
operating- level. These papers includle general correspondence,
staff stuies onl policy, interoffice memoranda, buck slips, and the
like, nianv of themn entertaining as well as significant. Items of
particular interest are listed below.

r Box 6: see 026.4, Bureau of Aircraft Production, 026.4, Scien-
t tifie R~esearchi, and 026.4, Air Service, AEF.

Box 65: see 334.8, Aircraft Board.
Box 67 : see 334.8 entitled Bechicreau 'Mission, which contains

dlata on the SPAD 'Mission.
Box 81: see 402.1, Technical Data, one of the most useful files

in the entire collection of the Executive Office, with many insights
into the complexity of the p)roblem of liaison for technical informa-

In addit ion to the BAP Historical files and the files of the Execu-
tive Office, record group 18 in the National Archives contains five
othier file collections which, though extensive, were of relatively
less~ valuie in preparing~ this particular study.

3. The Files of the Administrative Division of the Division
of Militarg Aeronautics. These files, the DMA counterpart of
thiose from the Executive Office of the BAP~, contain a few items
of great value to this study, but most of the contents deals with
po.~twar problems. The inclusive label date, 1918-20, is applicable

4I
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here. Some of the miore hel rfiin i temns regardling the problem of
(jeNvlollzi tire aerial wen pun are 1listedl below.

Box : 219 Science arid llese:i rein 1)iv kionl, contains sonme cor-
-ts 41oni lrCe Wi Ch rou11(, r ()sLot thle ma1terilS inl tile files Of tire

Box 1I1 42 O. I N, specificationsi.
Box I14: 45 2.1 , Airplanes 1919-19'20, contains data onl the

Box 10: 461 , Libraries, coritali s materials onl thle problem of
technical Inrformiat ion.

Ill tis tile collect ion, as, ill all the ttlwl*.S iricilided ili Natijonal
.\ c(Iii\Q rec(ordl -1-oui JS, the frieiulw , it iiii~1i 1lulirtt, le re-
(i';IlCll. The lakels arc' lit ceitir jrrlicat lol of colntenits. Whiile

tile dlec imii:l ()tri f tiot \\V ir I)ejpIrrtmnlent ,rive, air1 apiproxi-

miiiriihcrl' ex1pecIt to filld under it all tlio~e materials origially
till dflare. A\ L£'enILT:d1tio of nlox ir ailoirt from one warehouse to

nt SC tcll arili111Vtrn r dferkt l teilsl frice.Tee aeil

'0i, tire i '-i:1ili Amorker slioild hl) e snirjirised ofn aleeo
'11 etlcle ifm iif (li11c it. l' !icws-;pjr, adohrsc
11 atcrlj, c~tdw lot l w - , otri file clerks at the tine.\--

4.TeBucu f .1rrf !oato .1isecLlancn HIO Sifstorical
I'll(. ill, s(il ct ioll of less t han a dlozen iiixes ciontains olyv one
hox (if worthl-%%hile inaterial'. Al rngithe archrival records desig-

tt HWieC fi ll aIS tile M111ceLaiITIC01S lJistO' ory iles Of tile IIAP, tile
~lrf ioe~are entirely unlab eled, making tile gamle of research

lcu. ,ci(n i1tifc hilt infiniitely moire iinteresting.
Biox I contains aI nulinh~r (if V' uIseful itenis onl organization,

irlluding files 167 .2, Peace Orgranization ; 321 .9, Organization of
D11 \, with Iirian ext ralieolnii itenris nlt i t all connlected with D)MA

Or . .- 'anization of the Air Service, andl 321.9, Air Service,
1'rali ng. II itorv and Or-arrizat ion, A EF'; and M16, BAP. This
-aLm te ox also contains two itenis riot filed d1ecimnally. One of these,

A L (lccu hY L Mlj . F. 1). LI11hn1 giVenl at IN'CSt Il'it 138 February
4 19.'20P. 1, entitled "History and D~evelopmernt of tire Air Service,"

* ;r~ rat iiir piretentious heading for such a birief sketch. Another

4
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pz1111,1l et, withl tile sille capt ion on tile folder bears tIile title
'l iorv of the U. S. Armyi Air Service 1862-1920" with the no-

tQ ionl "Printed (nimieographed) onl order of The Adjutant Gen-
L-ral for publication by Century Co.," I October 19120. Apparently
tile project to publishi fell thrhlir(Irl ecaulse no such volumlle seenlis
to hiave ap~peared.

5. The Finance Advisory Board File. This file, labeled Air
Service 1918-1926, contains at series of case folders, serially ilim-
bered, each case being at staff studv nilade by tile board. TIhe label
-Finiaice Advisory Board' is misleading. Th'le board maliy have been
so Called for a b~rief p)eriod, but during most of its existence it
wa-4 ciled sun dvY the Advisor-Y Board. Ini reality~ it was a rIrIdi-
iiieiitarv staff to the chief of thle pot war Air Service. The cases
or. stzlff studies1 Conltailed ill this collctionI vividly. illust Jrate tile
M",~a 1i izat lonial weaknresses of tilie new air ainii. Thie followingi cases

Nwere uiseful : 179, Q19, 1291, arid :310. Taken collectively, tile series

reTei ITCk 11a1 eX(eelleui t 01 J eel les-;SOn Ill organ izaktionl anid operat-
ing~ lniethiods of at taff.

6. O)ffi ce of Chief4 Air Scrvicc, Files. T1his file collect ion is er-
r,11OUi' i v hil wled "Ballooln School." Aetuiallv it con tainls tile files
of tile I-*xecutive Offhice of tine Air Service, Office of the Chief of
Air Service. Largelv conicernied with tine pelclo 191 9-26, th-e
files conitainl oly a few itemls of interest to tis Study. See es-

lpeeiillY Box 170, with Ii carts onl the oru'-arii'ation of the Division
of 'Mi tar v Ae-olianirt ics.

7. 1FF ('able Filc. Thle seventh collection of files iii National
Archives recordl grolrl) IS of particular Interest to this studly is
ra11d icaly difrereli t ill Cha racter fr( or all tire ofil collections. T1his,
file contains copies of cables fromn the AEF to the U nited States.
Several sets of cables fall withinl this group. These Include Persin--
inigs cables to the War D)epartmnent (regnirdin.g aviation), Sinis'
caIbles to the Navy Dprmn r~rigaito) n ol
iligs Cabiles toth ar and State departmernts. T1hne collection con-

t~in~r c~aesorniiatirg ill hbothr Lonldonl and Pa ris.
Thie cahlei emnbraced in this collect ion appear to b~e "action

ti ) ievs ralir t hal corC- roon 11 ri-i nils. To Iii~torianis not familiar
%%it 1i ril i tarY p ractice at word of ex plnuiatloll riay bre hlp ful. Al-
I m)"ll tilie best Ihistorical t raiut ion teaches that oiial' r

Ilii re 1111uiCt ic t hanl "copies," tile file of cables presents at special
cawv. The origi nu I11 t v 1nyseni pt Shieets frori tilie c'od" roorrr Coril ist
o)f IMIL )I 4 nrreages to t ine War IDepnartmient as at whole. AS they were
(lecoricil I..ect ionls of thesc blockdl ness'age-s were I rokeni o'ff and
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sent to tile chiief of service coiliCernied, or the Chief Signal Officer
Vi thle case of aviat ion In 1917j. Suhcpein the hiands of in-

dljvidIual ciets of service, becamle "actioni copies," the bases upon
which subsequent act ions were taken. Ihitis, the "copies" became,
in sonic ways, mIore im portaniit than i- at least equally as iln-
portant as thle "ori ginais.' TIhe cab~les of thle AL F ill record
grou p IS~ appear to liave been "action copies" for the Signal
Corps. Thie fact that t hey. hear marginal notations, quenries, and
in terlinear add it ions su pports tirruidii tile use

To ulnderstand somethinig of the diffbcuhtv sronig ie1,

of t ransat lant ic cab les, one m ust appreciate their app~learance~ on A
receipt. W~rit tein citire]lY InI capital letters wlit a iiimilnn of
pi ictuiat iolO coiifilne( to sJpelled-olut ilidruct ions, the cables, were,

lit bed, con fusi ii . The difficulties of trn smission were furt her
inicreasedl by an acute shortage of trained calbleiien and codhe
clerks. Added to these difficulties was the confusion resulting from
Varied routings of miessages ; sonic were sent (lirect, some through
the military attaches in London or Paris, and somne through the
State lDepartnicit.

The cables of the AE on aviation in the National Archives tire
still tied ill cordled I ni ndles which are hard to Ilse. AllI are arrang-ed
c'hronloLically. Some are graui jed by subl)ject, e.g . "Sl'AI Alr-

crft" oi- "Lilerty Engine" ; others, mostly quest ions of policy,
are grroul pei under thle head inig "Pcrsh ima Cal es," although mlanly
:11e of coo rs-e signledl IjV sojl )O)I'i atcs. Post war- ( 'ongresiolial hear-

IIL5and~ Conltenil (orary peri*odical literature Show rat her amusing
evid ence of Su rprise ait learingu that all cabiles sigl ,, "Pershing"
were not really seen by hlim. T1he cah~c.S from the A F on aviation,
by whlomever signed, coni~ist of a j um bled miass of documents In
whi i1ch persoln nel mnat ters, perilai tivia, Iioglilv techic al eginleerl-
ing, data, as well as broad questions of policy arc aill run togrethier.
Tis 'Jumbled imass of inforimat ion w~as somet ine adItIoal
garb~led by tile Jolaguae of trajilsinissnonI, wh-ilch shold( give thle

L ~~~~reader anlapeito of somle of the diflicuLlt ics1 lIng behind the
proran for aviation dui-World War 1. Any attempt to assess
the transatlantic relat Ions of the day slhoild include this factor
of confuision ini exchanglles by caIble. rJbhesc niessages, were highly
tisetul Inn tilie prej arat ioll of tius st lv evenl though copies of a]-
11104, all significanlt Cables are to be found scattered throuighout
t he file s of filie o)pcratlt~ ii ga eincics. Anl additional word of warn inrg

6 -. 1 1i43'lbe IT, ordler: muany of the cables arc meaningless, or relatively



BIBLIOGRAPHICAL NOTE18

so, unless read in conjunictionl with letters sent by slower trans-
port"Ition.

Of the two major collection-, inl the National Archives of ila-
terials from W~orld W~ar I pertailiu to aviation, recordl group 18
was probably the most significant inl shiaping this stud(y. Neverthie-
less;-, miaterials classified in rc('()d r- roup 12-0, dealing withI orgaxi-
zational records of tile Air Service, AE F. were useful in supple-
Inlentilng the )olit of view of "Spl"with the polit of view of
''0 perat iolls." In the b~roadl Iallrov of recordI group) 0, two (hf-
ferenlt file collectMI ioswere cotisoil teo, the Air, Service 11 istot-ical
R~ecordls alid tile Air. scr~ice IIi.Story-N it selfI.

1. World W~ar I Orqjun,ition Records, Air Service, Historical
Iccords. These files, more than 2,000 shelf boxes, consist priimarily
of tIile wor-king pa pers of the Air Service, AEF, historical p)roject
Ite--lin ill lance dur11ing tile closing( mionthis otf tile war and Conl-
t inuedl in the U n ited States duinHg- 191 9- Q0. Included iii these
flils are tile pa pers usedl inl tile preparatilonl of thle histor-Y of tile
Air Service, A VP (see below), the pap~lers uiscl inl preplIlg' tile
finll rep ort of the Cief, A ir Service, A El, and those uised inl
drafting- tile articles publishied ill tile post war ir Serzvice In-
fo~rmatIion Ci(ircula r. The ctodlection Inld i e. ch ap ters In draft formn
and1(, ill stome case-;, niaterials used ill conlipilifqig those chapters
for. tile unlfil IishIet hiistor v of tilie Air Ser-vice. The files also included
SOlle historics of suhbordinate echelons. T1he co~rrespondlence and
adull;i1i t iat ive files of thle historical project itself provide revealing
iltdicat ions of thle mlethods, used ill ctuiluct ilig- research and comlpil-

ill(_ the repttirts conltainedl in the collection. Like that of the BAP,
tile hiisttorical ptroject of tile Air Service, A l"F, used thle decimlal.
filim, systeni of the War' Departmnent as a miaster fraiiiework for
collecting dlata over the entire range of subjects involved.

The tproject appears to have been uinder the supervision of Col.
E. S. (;orrell, one of tile boy colonels of World W~ar I (hie was 27
ait the end of the wvar) . The career of Colonel Gorrell presents a
I aratla. While a1 mnember of the Bolling -Mission inl 1917 hie advo-
cattei lla~Ss Irodueti~tn of boiibers by the United States. Thelun,

ti i~thle latter pal- of 1918 whenl ie servetl as ( 'iief of Staff
tor the A ir Ser-vice, AEF, and( later as hecad of the hlisto~rical

pjt ~ect, thle cotloniel a(lvtcatedl the lililliary implortance of ''air
se~rvice otver -hair force,"' jut ting first trioritN- onl aircraft for'
othicl-vatitmu. FI1illv, witing anVd speainig in 1910 as a civil ianl
offici al in all ts~Ociat iton to fos-te.r commiercial air transport, Gor-
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ri. 11 or ice aIa ili favo red st rate-ic bi rnhardinenit . Sillcv tis iridivid-
11ii1 otlicot p layed( at critical role all dur zi ri tile period d1iscu5ssed

* i it nd, arriower inve:t i gation of his shifting- opinlionls
* I i 41it j' lOVe 111ihlV 1II~Ilil ngf ul.

Iteiis of piart icular Interest In tile Historical R~ecordls of the
A:I SLIWcc, Ati, re listedl below.
B(1\ I coiitaiiis COjv InI rough-I draft and data onl thre res'earch

cd In ci ohlipilat ionl of tile filial report of thle (Cietf, Air Se rvice,
AL. .II I hix also colitali s dlata for tile report of tihe asSistanit

.111(ol '1ac )It] jel I stoi'N-(of A eiaIayBoin1hirdnirciUlt AVIII-
t .(ili, t h i-lenrat filyesc t Perhap tile uiost Impirjotanit Itemi

o a uc,11"dfil II~cx z- rldewhich prov)ide,; at lenSt. it
nil- i lia tf tiert iely ti 1 xpo re il. t ere1 ., ill theQ',00(1

I ~of tisl. collect ionl.

ti the ealyk activities, of thle A\ir Service, AEl", i.e., to tile perl 'I

)\ ) C)lta1jii vxceif )t fl'om1 GorrITU1s teStllilOllY t)eforeC (Oil-
~reior~u loilcdI ri tile poStwar icrioll.

Box 300It coi t a llS vurSWIons inl ronrn-1 draft of several Chapters (ill,
d * Vi *ol, I) oft ile lliitorvN of tile Air Sevie ALL", which never

FLiLi(Lo p~ uldjicat ion. MaLiinal notes, hoick Silips, and other file
l1ici rt sho~w thI at Somie of' the chiapters wvere prepared with coni-

iCra c: ire, (f ot at ions' checked for aecuinracy docri I ire iitat ioll
(IC cKc I, CtV. I lO\%eVer, froml SlIch mal~terialIs aS ar-e avilable, it
NI11 oi hij)CMe' that as. it whole thre historical proj ect of the Air,

Scic.AEl, was nielier conlilrelielnSive nlor Critical.
Bo\ "32 7 Contains printed copies of the 100-0(1( I nformaionw

c o,/7ars pidil 4ed Ly the A\ir Service to (N1i5o~ idalte the lessonls
fti~ e ar. A It houghi Specifically declareil to hle "utilficial" (i.e.,

l:oIking4 forimal approval of the (;encral staff), these prnhbliCa-
I ion1 icron. tile prevalinr opinlion inl the fonial repiirts of tile

Ail, SrvAice, A F F, arid tilie post war A\ir Service Iii thle Unitedi

ILI\ 51") colitainis, unlder file -15Q2., at cop oIf thle rep)ort of' thle
t tj~B ranch rof tIile Ge;neral Stafif, "D)ist rihuitiloll of ServiCe

I :r~a,, Related to 1i lit a v I'til CV,' a1 (loCuI~IIIt (if particlarIM
C *n1ccnn to the cenltral thi's of this stludy.

02.I*.cic 1', soi. TI']is collect0I iiOif (it- odd V0ihniliieS

tv p~ cr ipt of 'a ' i r~ fo rniiat1 IS i11rreg larly ttled(. It is co il-
o irorhv calini *'(iorcu l' ,itory''" 0n, bytIie(esua illii th head-

ill- above. ()nIlvY on i .t vpesrip1 copy is available. AS thle fihial



tt Oftie lt)iiitoriel projec~t of tile All. Seri'ce, AFAE, tis

i'it cllrill- iihdUjcpodi't. It lpi':ll to t)olst of al 111

.)':'' f ounits, fid ir,-'aliiatioln:1I stuidies. E'lil m-nIs appear's

1, Leai~t rned"' hllet tile ptromiise) of their title; tvpii';ll of thet

: c. IIt I ra~lc. mN l1111 tittiittofl of art \\ar par. Inwei~~~lit ollIof

-r, i the hi-4tories atre vieu a ~~nd ivi.ufl fNve ftheeo; olrl-

.\il 10'Oi'iC*,\ r'NhLll~

l21!'l tik"o thev irer,cAi Iops an1Coicl tileI Armyl A Iii'Frce
ii l I' AtMe". lil'Lt) 'IIl Of oileed t W ate Inl 191e9! r t o 194.5,

tileU e litlly weu~tre Itr)CtUlg tilt iiiit Ol Ofi d fPoion ;ofc
1:;: C ti(l l IlLI Ill tilt li NV ti M11 o filt) Adju ICttGile N\Cl

1(-1i ) N Altrll ores Centirle Fi;e Iaceeetio n, C l lriota 1in

z. L' !1"%ltfi~t,htthukof thAl.Sr ilt) llitrsInd ill etrniv trlfl-rrt) t

Li 'L' ~l\.lie 1 (t tl) - Ccuk I tIr tl 1*'1 (If ti tud Por too

(lt'i'~ " OhPtA, i ' ' til c ii terioftfi e il 'il 'idt, Generl 'sa

I ~ -nIa i' hu lte bul Of th matuii of bc tins ,ina to~i

lL~mia. portio oft till(s of tins5t-lii

T!I AI, r l)ice Cenitral Files uise t'he decimlal o~suil(f tue W\ar
I : I ' 1, i di [l~ Ii to thle veal. 19") . Thle f ollow.il n file i111niijers of -

-~~ ' r:ild' to pjert intent itateriais:

ii t i is ties

3i1, 7. A itti'v B,mrdt

L 1.7 1 171Itl (Irjaii ijin ii titi' Air Siril'r iiitt~ k(
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35o.051, D)is semin ation oIf Mili t ary Info rnntion
3630.02, Foreign Aviation
38.5, Methods and Manner of Conducting War
400.112, Tests and Experiments
452.1, Experimental Airplanes

A A PI I S11T iI A1,( OF I'I CE1

)u ring World War HI the AA F establish~ed aii elahoirate his-
tt)rical proj ect wich siI rvi 'ed In to tile pce sIN ilewI lt miore suc-
cessfullV than its predecessor of WVorld WVar 1. Since the namle of
tills or"'laimiz oll hals chantiged with thle seasons", thiroughout tis
study. thle (oculinents ill its files have bieen cited AAF Archive.
''lbs istorical project of World W~ar 11 enlcompilasses an imlpres-
sive programl of histories of units at all echelons and specialized
imograplis of operations at bcadqua eters as well as coililre-
liclosive stud(1ies oil plemdtls of podl icv. 'File All HiIistorical G roup,'
as it iss Icii -rcn ly cal Ic , hals sonme 6,000-odd u nlit hi.stories inl its
tile, \\ith an estimaited-400,000 51!l~ippo"-ilig (1lu tiiiitii ts. Of i1pO*oxi-
iiatel v 1 00 milonlog raj is proj ectedl, mlore thanl 70 have bc'nl coli-
pictedi. Th'le catalogue Of thle Air 11istoriceal unlit Offer aIuefu
biblio-raphical tool for research in nmili tary aviation. Sonic of the
mon0iogrliplis comnpleted by the office during(4 the war and repr~o-
(duced Ini five Or six typescript copies were of va1lue In lprelparing
thle biackgroun~d of this study. W~ell doumeniedl and wittenl, for
tIile Iiiost parLt, by t rained~ historians, th ese mnoogr aphis represent a
ignificant contribution to the slenider literature on policy regard-

Ing thle development of aircraft. Although thesec mnomgraplis are
rnot st rictlN- source materials, for convenience they are included here
with thle dcuIssi onl of the source materials of thle archlive In which
they are to be found. Moreover, miany of the monographs contain
aIppendices of significance as basic sources, and in pi'eparing, this
st 11d thme use made of thenm was primarily for thlese source materials
rather than for the conclusions exp~ressed in the monographs. The
following were niost frequently consulted:

No. Q5, "Organiz.ation of Military Aeronautics; 1907-1935,"
issued Decembler 1944 ; contains app~endices with basic legislation
iieful for reference.

No. 39, "Legislation Relating to tile Air Corps P'ersonnel and
Training( I'io.,rams; 1907-]1939," i,.siiedl December 19435.

i4 l1CI May 1946 . presen ts thme c'ac Ii hi~torv of o(Inc weaj Oil as illus-
trattive of thle broadeir probhleii of aviation as at whole.

WW,
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No. 50, 'Material Research andl Development in the Army Air
Arm: 1914--19415," issued November 1946; an exceptionially valu-
able study aniilvzimr many of the factors behlind the developmenit
of aircraft, contains it useful section on tlic NACAk.

N -15, "Thie Development of Aircraft Gun TIurrets in the
AAik'; 1917 -19441," issued May 1947-1; a case study similar in scope
and purpose to No. 44, cited above.

In addition to the monograpihs prep)ared by the Air H istorical
Group, the files of the Historical Office contain a large number of
records collected while thle mon ograplhs were being written. These
recordlS icdesuch items as organizational manuals of D.)1A and
the early Air Service, organization charts, staff studies, and the
like.

WRiuIHT FIELD ISTORICAL OFFICE FILES

'4 (A-ir Ma teriel Com mand, IDayton, Ohiio)

*Wrighlt Field, or the headquarters of the Air 'Materiel Coim-
mand, was the ceniter of experimecntal engineering for the Air
F~orces. For tills rezisoii the files of the H istorical Office contain

* ~many itenis ot in tere~st in connection wvithi the p~roblemi of develop-
ient of airplanes. D)uriing W\orld War 11ithe historical p)rogralm lit

Wrighdt Field was coordinated with the historical programn of
Ilea(uarters, AAF, in Washiington, andl the remarks above con-
cerning, the collection of records ait the W~ashington office apply

*generally to those at the office at Wright Field. In this study the
files at Wright ieldl proved exceptionally useful with regard to
the Engineeriiig Division and its initial problems in the transition
from war to peace. Trhe most iimportaiit single itemi at Xrigit Field
pertalinig to World War I is the multivolume cop)y in typescript
of the history of the BAP', the only known complete copy in
existenice, excluding, of coLurSe, 1iiiCro0fllm reproductions of this
copy.

NANvoAL WAR COLLEGE LIBIRARY

Th'le National War Collegre Library should riot be overlooked as
t lie rejpo~itory of an unuisuial collection of documents. It also houses

* all extelibivc collcctioti of pubiliciations ()on military subjects. Many
f ili~arv recontis of I ranimt official iiitereAt, shiort-termi periodli-
cals, ruelorts" of units long, since dleact ivated, aind other similar
fugitivei hiave been acces.'aoied in thec War College Library whre

9Am
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I hey are-, inl s( ne cases. lil ique itelli I lIaIM ldIII thiS b)OdyN Of iima1-
terials, Iarn1cl t poscrit or ph111)105tats, are Imh110lwls t ransla-
t ills fromi fore&ll lii! 111tai iY piiniodIi ll, co C)ILL'S Of lectii It's dliveCred

ait the W'ar oll'L-v, report- 1), t, ' tIidic'tt MI 1jit'Cj~1i tO1)IS. Stittk-

tii'ad repor&lts oft lhe (u 4HIi lettI---il, aiti oijrational repjor't, troiut

liitII fi the lt-ld w~it I tihe A\F, F aItid Otijir' oIl"":MIjt;L011. I-t'ct1reS

'I mII Itary-N tIlln-i1hto(It ir I dluitri 1L.it] 1io1'iig t Ie pos~t\\ar perio(!, aind

4~~~ II) 'iti(( ill'e oii hitIlic leraI Sthis wereti Of par'theila nu'1 lIII

S i I AI S I e .I1 AIS tIC I )i Vit I sCI. ~I L ( 11' 'IIIII t( t ) 1! 1 1 01' I " 11. . 1

]IfI r ii S Ic e t i v at 11~$ )1 (d 1 I IIIie I Y %t clv the ( o ruiltstIII

Staff, Air Scm'\i'ce, AEFI, thou-I 1) ' vfic ii~jC Sect ion, this series
of 31 reports 1-i11 fromt ( )toblTc 1918 to Ma1:1 1919. 'I'liere WeI-e

A81 -ohiriiu'S III All, the filal vollumei (.()t itlililt] an HInditex. I'ie whole
col lcctlonl provide, at c"1on)IUeinijimn Ct tact ii:ll dothu, Statisitics, and
the like oin activities of HI ie A11ar1t ''l iv \iiliioc of Armist ice week

'I'le cec(t ill of docunuts at tiheii uli~ also conitainls One
o f the anal ,lyticuii reports oill :ur otien;tholsI-Il YteSaitc

B ranch of HIi (ithilli;l StJ IT, ''-I ttil~ .4ju l \I N 'I 0f Aerial Boiuu-
la-illen t, - Report N;o. 110), 7Nomenlie 118. I ii tort ilmnatel,

0ll 1' ,ctvt'PL'd rujtiirts ftlii ttills set's ''a :Vahl. 'I'liere Is, ap-

pl-CIithtX 110 Ciiiiiplctc ('1clection CXtant. F'W tHIat ater, there is
no ev iullce ualt i del~ to indi1cae thalt I lie cl'0't( ('iiMiles itas eVerl

'1' A I? M E: 1) F oII it c : s

pLike the Nati onlla WAar (olcle Library1N tile IMC I 1ltt ollege
LuhiralYy conitalis a collect ion otf dlocumtents whichl may be Interest-
In?(g to the Stiudeiit oft (evelillient of the air. weapllh. Bit since

COMi paa e v fe t~ems o (f Speci~al vall e in) the 1)reparatiloll of this

Studyv were founld there, the collection requires little mlore than

11Wt. 01
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II. UB I SII E1D MATERIALS

Pu11Al)]jll ma11teriali tilizedl III tis stuld v fall Iinto tile two cus-

tomlarv 'i-romps---pjirimlary Source mtaterials, such its olhceial reports
of theWar lcpartieittantiI om~eiI reports anid hearings,

oil thle oia. handl, itial 1uitollteal, wiore or less secondary maiteriails onl
the other hand.

1vIT It ,1CATr1i0N So0F "IllE NVAIt 1) E 11A R 1 ~F N T

1. A nnual Reports o ,f the 11"a ,r Departmrint. These reports, in-
clud ihig tile report of thle secretary, tile Chief of Staff, and thle
rep~orts~ of technlical services such ats the Si'na Corps, wvere Coll-
stilted frecquenitlY III the preparation of this Study. Rep)orts mlost
freq11tment v cii 1 ovd were those covering the years 190-1 to 1922.L

Anyoe o] iZi hg mIlutll reports Of thle WVar Decpartnment should
h e fainii jot with il e meit lin t radit ionally used in comp~iling them.
The chiefs of dyiionts ill subtoriniate ecltch)Its arc called1 upon for
('Mit iil I t jOIIS CONCtiii gr the activitijes of I their orgaiz'ationis. T1hie

sti total of these reports i.s then edi ted lit tile echelon issuing thle
cport. The final result Is thus fro'jueitly somtewhat ufelt l Us to

hothi form an zd content. It often happ enis, when thle highest ecillehami
liits It,; cditil hg lo synitax ra1t her I hart conttent Inl terms of policv,
that the e ITIOrt its pNisI I)Ie,10 I cOmit atsiews C More nlearly tltose of
til hcc-Ief, fteoerlii! (1i% iili thtan of thle chief of tile higher
echelon Niho passivelY accep tedt and~ a~ poved tile rep~orts senit

forward to h illt. It is this miethiod of comnpila t ion which occasionally
results in annual reports of the War IDepartmenit containing special

pleas of a (lisp ropo ltlooiat e chiaracter for personntel, funds, or
recou~mit ion of relative imptoitrtanice for subordintate units.

2. Spe-cial Reports of the W~ar JDepartifient. in this group of
mitat eriIs are inclilded all publ icatins aptpea ring- within the (le-

pilfl~i but no0t nleCesSaIily wa rig the ju 1 titof the depart-
Ilt. TI'te~sc pt ul itots, fot it' temIllo.t part Consisting of itemls

issued by tI e cli iefs of A Iills aittl Services %%ith IthIle War D~epart-
incit t, rep resenit sti if' tilie i1it S KIt ifiCa itt tuAteMiS uIsed ill tis
stud ,.v.IThe *N etibrte iieigne reports, studies, oil policy anld
filnal rep orts ot Oill it I ons, sfit ii~ ica -sltil" a ries, witd related ma-
terials. T'1'i illost frequent I h coni'Isti1ted or o)f part iculair value
are b it~ e tlow.

Ill thegetea field of intl hod inl te dIevelopmiientt of weaponls
lwmoldv colttid~eted, prod l i t s irigle Pt i dicati ion was more use-
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ful or more entertaining than Brig. Gen. S. V. Benet, ed., A Col-
lection of Annual Reports and Other Important Papers Relating
to the Ordnance Department (Washington, GPO, Vol. 1, 1878,
Vol. ?, 1880, Vols. 3, 4, 1890; title varies slightly in successive
volumes). Edited by a onetime Chief of Ordnance, this little-known
collection of documents relating to the Ordnance Department is
even more valuable than its title might indicate. Historians with
p~roblems ranging far beyond the confines of ordnance could utilize
these documents, which reflect interests in every sphere of public
life, social, economic, and political. An extremely detailed index
greatly enhances the value of the volumes. Correspondence repro-
duced on p. 478 and the pages following in Vol. 3 provides useful
bibliographical data regarding the compilation of records of the
Ordnance Department.

In the narrower field of the air weapon in particular, there are
about a dozen publications emanating from various offices within
the War Department which are of special interest. An early and
u1nusal statement of policy regarding the air weapon is to be
found n Jihtar.j Aviation, IHouse Document No. 718, 62 Cong.
2 Sess., Q6 April 191Q. This 80-page document contains a letter
by the Secretary of War transmitting data on aviation requested
by the House of Representatives. It includes information on the
status of military aviation in Europe, the existing establishment
for aviation in the Signal Corps, and programs recommended for
future expansion. Particularly interesting is the nonconcurrence
of Secretary H. L. Stimson in proposed expansions of personnel
for the air arm.

Brig. Gen. G. P. Scriven, The Service of Information (Wash-
ington, GPO, 1915), published as Circular No. 8 of the Office of
the Chief Signal Officer, contains an early statement of doctrine.
Although nominally attributed to the Chief of the Signal Corps,
this item probably represents the combined efforts of several of-
ficers. It contains some elaboration on doctrine as formulated by
the signal chief before Congressional hearings but adds little or
nothing- to the basic policics earlier enunciated. Another document
of this charteter i- Military Aviation (Washington, GPO. 1916),
pul1k~hhcd as War Department I)ocument No. 515 by the War
College Division of the General Staff to provide a supplement on
aviation to the already existing general statement of lnitcd States
military policy. This 18-page docuient presents a plea for ex-
pansion but does not develop aerial doctrine appreciably beyond
the position enunciated earlier.
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A brief but vioosstatement of a most advanced concept of
air dloctrinie appears in General Principles Underlying the Use of
the Air Service in the Zone of the Advance, AEF (Printing Of-
fice, AEF, 3 Oct. 1917). Despite its origin, this document does not
bear the authenticating signature of either the Commander-in-
chief of the ALL" or his adjutant general. A title-page note, "These
prin~ciples will he held in mind by all personnel . "signed by
C'ol. William 'Mitchell, gives a clue as to both the origin and unof-
ficial status of this exposition of thle functional division between
strategic and tactical aviation.

A useful compilation of information onl production is to be
found in Col. G. W. Mlixter and Lt. 11. H. Emmons, United States

Arm ArcrftProduction Facts (Washington, GPO, 1919). The
two officers who compiled this report at the request of Assistant
Secretary of WVar Crowell were both involved in activities of the
Bureau of Aircraft Production (luring the war. Insofar as the
report dleals with statistics, the factsi presented compare favorably
with source materials in the papers of the BAP in the National
A\icliives. But along with the facts thle authors have injected much
that is opinion which, coupled with the presence of many (defensive
oinissions, requires one to utililze this document with caution. Tis
omil ation raises anl interesting historical problem: Just how "of-

fici:ul" is such a publication? Although it was prepared "at the
rI'VIlicSt of the Assistant Secretary of War" and issued by the Gov-
triiiiicit Priniting Office, the title page gives no indication of or-
"gani/ationid responsibility. In the absence of any such indication,
it ccenls Imperative to assess the conmpilation as the product of the
witliors as individuals rather than as officials of anl organizationl.
III this particular instance alternate sources indlicate the general

o*reCt ness of the statistics p~resented. Nonetheless, the problem
i-i worth mention because it is not unique. When dealing with
11oMuriiit iptillicatilons, it is well to remember that the imprint
of the Govert'inmeint Printing Office is no guarantee of official

M'ic ino ilpjproval or, for that matter, of accuracy.
Ir dltailed informiat ion reg,,ardling the operations and~ activities

(ifh Air. ScrN ice, A\ E I", there is no pub licat ion Conli pa ralile to thle
Flim f(lb-p/ort of the Chief of Air Scrvice, A El, origitiall v sub-

lit ( 1 -c ~hari 1.919 a111d subsvequently reprinited In the Air Scrv-
Iflini~tw (ircn/ar, Vol. 2, No. 180 (15 Fecb. 1920).

.k I hoti-1 %i a1l;i1(- at ( 0111IldiiiiI oif factunal in formnation regard-
II, 1L4;Lrial ac1( ivtle i III the ALLI". tills report is Surp~risin~g ill its fail-
111,C to dleV sign 1ihicalit lessons re'garding doctrine inl a coherent



198 IDEAS AND WEAPONS

and codified form. The whole rep~ort is badly organized. Of a sinii-
har character is the Finial Report of Gen. John J1. P~ershing,
Cornmaiidcrl -irim icf, Anmericani Ea~pcditio71ar/j Forces (Washing-
ton, GPO, 1920), which is noteworthy, insofar as aviation is con-
cernedI, for its failure to indicate anything of significance about
the air weap)on.

A most useful Coil) pendillill of in formation regarding materiel
for the air armn in World War I is contained in Assistant Secre-
tary of War Benedict Crowell, A ruerica's Munitions; 19)17-1918
(Washimi-toln, GPO, 1919). As in the case of the p~ublication by
Mixter and Einmons, the official character of the volume is open
to question. The opinions expressed by the author (the volume
was actually compiled by others) are not to be accepted as official
declarations of policy even If the statistics on production are taken
at face value. 13. Crowell aid( It. F. Wilson, The A rmics of In-
dustry (New Haven, Yale University Press, 191), is little more
than a rewrite of the volume of 1919.

After thle war the Historical Section of the Army a olg

p~reparedl a study, The Signal Corps end( Air Service (Washington,
GPO, 1922), which appeared over the signature of the Chief of
Staff as an approvedl miono 'graph (No. 16 in the series at the Army
WVar College) foi- use'by officers of the army at large. The publica-
tionl is of interest only ats one to avoid. It is uncritical, badly or-
gantiized, poorly written, dlifficult to use. As a monograph this work
mimighilt hprolCrly be classified under second~ary publications, but

sce itS use is riot reconmmendedl, it miay riot lbe out of plaice to men-
tioll it here wvith. the source materials of the WVar D~epartmnent.

For an indication of air doctrine taught after World War I ats
distinguishied from thre (doctrine declared as official, Capt.E.L
Nniden's Air Service (Fort Leavenworth, Kins., The General
Service Schools Press, 1920), a textbook of the Comniand and
G;eneral Staff School, is p)robably the miost reliable single ind~ex
available. Subsequent texts of staff schools show little or rio devia-
tion in dloctrine for a number of years. Both Corps and Army Air
~Scrrwcc ( Fort Leavenworth, Karis., The General Service Schools
Press. 19Q2) And Tactics midl Tech niac of thc Separatc Braliclces
(Fort Leavenworth, Kaums., T1hec Gyeneral Service Schools Press,
1924) repeat thre tenets (rf the earlier text. The most noteworthy
fac't a I )OWt pota riii ta rN pumIdica tions onl doctrcine is thle almost
count lce l:i ck of initerest ill thle SUbject1 On the part of the Air
Ser% iec. Not omit I t he thirties didl texts begin to appear b~earinig
tile imiprint of thle air arm.
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CONGRESSIONAL PUBLICATIONS

Congressional publications provided a wealth of source material
for the preparation of this study. SomeC of the more important are
discussed inl chronological order below. One might well question thle
pr)r')1ietV of using transcripts of Congressional hearings indis-
cf-iwiuatclv11 as a soul-cc of facts. UThat witnessesi before Congres-
sIonal commlittees frequently testify under oath does not, of course,
alter the circunistance that testimony givenl months or even years
after the events dIiscussed1 is dubious, at best, regarding detail.
Sin11il11r1%, thle C'ongr-essional inlhirilit shioulil not blind one to tile
character of the miotivesi of witnesses. But dlespite special pleading
and lapse of ineniory, Congressional hearings, especially those in
C0imiiectioii with the WVar D~epartment, have it high value as source
iaterials. Officers frequently appear with true copies of reports

and correspondence front official files which are reprinted in full.
11-1diCioushV used, these hearings call providle muhe] ill thle way of
Sources. Congressional reports containing,' thle findings or con-

* clusionis Of Such Iear-imi'S aire, Of cour1se, (quite anothmer matter.
Oue of the earhecst Con gressiona] publications on aviation, Aero-

nautics in the AIrnq1, Hearingys before the House 'Military Affairs
C'omnmittee onl 11R1 5304, 63 Cong. I Sess., 112 Aug. 1913, demon-
strates one of the points mentioned above. WVhile thle testiniony of
variouis witnessecs reflects opinions, guesses, and bad miemory, thle
jpulblislled bearings include statistical data on the existing organi-
zat ionl of tile Signal Corps ats submitted in at report of thle Chief
Sjgnalj Officer.

l ircraft Production, Hearings before a subcommittee of the
Senate Military Affairs Committee, 65 Cong. 2 Sess., June to Aug.
1918, Vols. 1 and .2, offers a wealth of nmaterial concerning the
evoltion (If policies on the development of air materiel (luring the ' I

war. '1'hie final conclusions of these committee bearings, printed ats
A ircrif t Production i,- the United States, Senate Report No. 555,
65 Con_-. 2 Sv~s., 22 Aug. 1918, are of less value than thle hearings
tieiu'ees. T'ie report not only is poorly org-anized but also falls
to iolate and assess time critical difficulties of aircraft lprodluctionl
(hiintg wart in 'Ilie Seite report is mIarkely in ferior to that
I)i-epared~ by I lughines (see below), althougli it covers essentially

* the samne area of interest.
'Plic so-called Hughes Report was p)repa~red at the President's

requclst by thle D~epartmnent of Justice. Th'le original report took
time forin of at letter front Charles Evans Hughes to the Attorney --
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General, 25 October 1918. The text of this letter was widely re-
printed at the time. Although the text appearing in the periodical,
Automotive Industries, the Automobile, 39, No. 180 (31 Oct.
1918), 145 ff., has been used for convenience in preparing this 0

study, the report may also be found in the Congressional Record,
,57, No. 26 (3 Jan. 1919), 1032-62. Even if one disregards the
conclusions of the report, the facts recited in this document were
of particular value in supplementing extant archival source ma-
terials. Many of the records quoted are no longer available. No N .'
single document of the period gives such a comprehensive picture
of the difficulties of production during World War I.

The hearings of the Graham Committee of World War I, which
may be likened to the Truman Committee of World War II, con-
tain two volunes devoted exclusively to aviation. This Congres-
sional publication is entitled War Expenditures, Hearings, Select
Committee on Expenditures in the War Department, House of
Representatives, 66 Cong. 1 Sess., Subcommittee No. 1, Aviation,
Serial 2, Pts. 1-10, Vol. 1, and Pts. 20-44, Vol. 2, 1919. There is
a separate index volume. Although large portions of these hear-
ings are concerned with fiscal irregularities, the printed testimony
of numerous officials contributes substantially to an understanding
of the process of evolving doctrine during the war. Valuable as
the hearings are, there is some justice to the minority report re-
garding the committee's conclusions published 2 March 1921.
These findings, the minority declared, were "biased, erroneous and
totally misleading" as well as "entirely useless for historical pur- . S
poses." This judgment, of course, applies primarily to the com-
inittee's attempts at party recriminations and does not seriously
affect the value of much of the oral testimony and documentary
inclusions presented by officers of the air arm.

Of a somewhat less dubious character as sources are the Congres-
-,ional papers published for the express purpose of presenting an
offlcial record of status or achievement. In this category, a most
useful compilation is Report on Aircraft Surveys, House Docu-
mient No. 621, 66 Cong. 2 Sess., 19 Jan. 1920. This publication
includes tabulations of all contracts for aircraft and engines be-
tween 6 April 1917 and 1 November 1919, showing numbers .- p
ordered, numbers delivered, and money expended. No publication
of the War Department presents such a complete r6sum6.

After World War I there were i umerous hearings and investiga-
tions, Congressional and otherwise, regarding the air arm, but
despite their number and frequency few add anything of signifi-

o .- , .
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cance to the field of this particular study. Pioneer Aviators, Hear-
iii-s before the House Committee on Military Affairs on HR 11273,
•it) ('Ym. I Sess., 3 April 1928, presents a useful bibliography
(.,e -ection on bibliography, above) and some charts and tables
of inforination not found elsewhere in one codified form. The brief
hist,nical rlt n of the air arm appearing in this publication
uwt,,t, hoiwever, be used with caution, if at all. This historical sketch
i. tilled with typographical errors as well as downright misrepre-
clitati,,ls of fact and is worth reading only as a brief orientation

in the general pattern of military aviation in the United States.

MISCELLANEOUS OFFICIAL PUBLICATIONS

Out.side of documents from the War Department and from
('ongr.ss, there are few official publications bearing directly upon
the focus of interest in this study. The annual reports of the
Nattional Advisory Committee for Aeronautics (Washington,
G'O, 1916 to date) are a notable exception. The reports for the
years 1915-20 are of particular interest.

FOREIGN OFFICIAL PUBLICATIONS

No r6surn of official publications would be complete without
reference to the outstanding British publication on military avia-
tion in World War I. Because of his untimely death, Sir Walter
A. Raleigh (The War in the Air [Oxford, Clarendon Press, 1922])
wrote only the first volume of a projected series. However, H1. A.
Jones (The W1ar in the Air [5 vols. 2-6 and an appendix volume;
Oxford, Clarendon Press, 1928-37]) completed the series as
planned by Raleigh. Although not actually a part of the British - - -
official hitory of the war, the series was written at the direction of
the Committee of Imperial Defense and based on official documents.
This study presents a history of the RAF and its predecessor
agencies during World War I and was written from records of the - . -•

Air Ministry collected by the Air Historical Section. The volumes
represent a monumental compilation of information on the air
war. Emphasis is on operations. Both administration and develop-
ment of materiel are neglected by Raleigh who tends to dwell on
personalities and to underplay if not to whitewash some of the
organizational difficulties encountered in forming the Air Ministry.
Jones makes some amends for these deficiencies in the subsequent
volumes. Nevertheless, the whole question of production, research,

"0i
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cngsill (lesigni, and the problem of maintaining supeCriorityv of
performlance is conpi'e~sed in~to one or two chapters, very few 1)agI~es
Ilore than are devotedl to thle trivial aerial operations III South
Africa. D~espite this obvious lack of p)roportioni, these volumies fire
all invaltilible source inl any stutdy of the il weaponl. Even if one
(jIllus-timls thle validlity of the authiors' colic] hi5 ions, tile series; is still
extreinelv valuable for the nunierous appei)Cllces in ea:1h Volume
anid the separate appe~ndix volumec rep)riniting critical docueunits
(11i policY, tabulations onl production, and time like. -"L . o

Perhaps the most valuable contribution of tile Raleigh-Jones
N 'Atilies lie., in time documents reprinted ait leng-th to show the evolu-

io(n of British concepts of doctrine oii air power. rThe importance
(if t hme- e docuimients ;s enhanced byv time want of Cou terclparts in tile
Ui mted States where the problem of air- doctrine was niever giveni the sante (legree of speculative intcrest it received jin Great Britain.
'FI'e absence of any study in the United States comparable to the
U1,aleig,1i-1omtes voflmes testifies to this lack of interest. French
~tudlhes onl the air armn tend to concentrate onl operations rather
thim upon the administration and development of materiel with- *-! -.
out exploring4 ie obvious relationship of thle two. An interesting
problem left unsolved is tile transfer of leadership in the concept
o)f strategic bombardment from thle French in 1917 to the British
iii 1918. Off iia Getrman studies onl the air veaip~n were necessarily
impaired by postwar restrictions onl the air armn. Such few pub-
hicat ions ais a1re avaiMlable appear to emp~hasize operations rather
than admninistration. One of the more surprising revelations turned
ulp Ihile preparing this studly was the almost compIlete failure of
1miihtalrv officials in time United States to make use of foreign source
muateials in writin.- onl aerial warfare. Studies onl aviation un11der-
takenm hy~ students at thle WVar College during the twenties appeared
t') i--ilre foeign p~ublications an(I reports from attachi6s, relying ~
instcad upon dubious sources, in at least one instance the Literary

SECONDARY PUBtLICATIONS

* In the general category of secondary literature, as iiil time matter
o)f Ihiilogrrajdmies mnitioned above in) Section I, two rather dif-lferent types of wvorks were of usc-thlose dealing with thle p~rolemli
of wea polls inl greneral and ithose dealing specifically with the aerial
weaLponi. Sonic of thle mlore provocative studhies fallilng~ within the
first of these two groups are discussed here: wmlw

6
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Brig. Gen. C. A. Baker-Garr, From Chauffeur to Bri jadier
(London, E. Betin, 1930), is the memoir of anl officer who11 played
a leading role in popularizing thei machine gunil inl tie ritish arniv1.
Although time volume is primarily conicernedl wNIth the machineC guni
Baker-Car r's remarks onl the priocess of "selling" the nicwA weaponi
to higher authority have a general application. Major (icuieral
E. D. Swinton's Eyewitness (London, IHodder and Stouglitoti,
19R,)) treats thle saine problem Inl thle case of the tank. Admiir 11
Sir Percy Scott, Fiftyj Years in the Royal Navy ( New York,
Greo. 1-. Doran, 1919)), has bmainy vitriolic pajes dealing withtl

*~~~ ;- ~ ~ ~ 4' his problem fromn thle point of view of thle navy. The thesis of
Scott's work, the need for method in time (developmnent of weapoln'.
is clearly, Atted ii, a brief introduction. 'llis volilme was sugizeste4d
to the author by Jamies Phinnmey Baxter 111, president of Wihhi:1nis1
College-, who If-Is built at reputation on The Introdurfion of te
Irmnclad Warship (Camxbridgec, Harvard University Pes 19333),
This book represents a staro-crinr aniourit of research W~ Frenich
and British its wNell as native source materials but is strangecly slilnt
as to the adniin istrative median islins behindi thle Proces~s of develop-
ment. ])resident Baxter's more recent book, Srientistx agaist
Time (Boston, Little, Brown, 1946), dealinig with research onI
weapons in WVorld War II, is far more appreciative of the all-
important problem of admin ist ration. A whole chapter is dlevotedn
to the q~uestion of thle relationship of strateg-'y, or dloct rind, 11,
weapons. An American equivalent to Sir Percy Scott's 1)00k 11ay1
be foumnd in E_ E. Mori~soni, Admi0177 SimIs (III(I the Modern Amneri-
can Navy (Boston, Iloiitomi Mifihin, ]942).

One Of thle most Prolific students of thle problem of weapon- is;
the British officer, Maj. Gen. 1J. F. C. Fuller, whose wvriting- ar,
almost never absent from the pag-es of contemiporarY nulitnirY
Journals. H is A rmamenit anil Historyj (NewN York-, Sen1 ri]
1945), a studly of the influence of armament onl history, is 11.

Sthle most recen't of a lng series of studies aii rN wth . 1I
p~erennial frequencY since Worldl W~ar I. Althmugh Fuillir 10TIf
from rushing into prinit and, as a collcuelcele, frecqen t.lv clrII!
hiS opinionsl, his works Are nievertheless rcwardli tug to dw hi' 'lf
of a rlivialent. Even such lce ser--: nown titles is The Th'fm 'o;';

of W~ar (New York . El. 1'. D)uttonl, M29\3) and( The I, p,t',V
of the Science of I[Var (Lonldon, liii Ichinlsot , 1 9!26) c')IIII-1 1t
1)riomk ing analvses of thle r-Ole of wenpol 7n,1 %Am waniI:1
Influence of tech I ollg )., -oil (loetimid.

Bi. 1I. Liddell flart, another. Brit ish 111ihor I wAj1 for Il
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lar writings on the military art in general, has contributed to
the few available studies on weapons and doctrine. Liddell Hart,
The British Way in Warfare (London, Faber and Faber, 1932),
despite its misleading title, contains a series of essays on the impact
of technology upon military policy. Lewis Mumford, author of
Tech nics and Civilization (New York, Harcourt, Brace, 193 t), as
a nonmilitary student of technology and society discerns the in-
fluence of weapons on warfare and industrial economy even more
fully than most military writers. Mumford's familiarity with Euro-
pean studies on the technology of war makes his analysis of par-
ticular significance since most studies of weapons and doctrine have
tended to linger within national horders. Tom Wintringham, The

Story of Weapons and Tactics from Troy to Staling.rad (Boston,
Houghton Mi1l1in, 1943), which presents a survey of the relation-
ship of weapons and doctrine in a popular vein, is useful for orien-
tation despite its cursory treatment of the subject. A rare and
unusually thoughtful volume on the relationship of weapons, poli-
tics, and industry is Sir J. Emerson Tennent's Thr Story of the
Guns (London, iongmans, Green, 1864).

Without actually analyzing the cause of the difficulty, F. A.
Shannon (The Organization and Administration of the Union
Army; 1861-1865 [Cleveland, Arthur H. Clark, 192S] ) manages
to give a vivid picture of the results obtained from inadequpate
orranization for developing weapons. Volume 1 contains a chap-
ter, "The Problem of Munitions," which is more valuable for the
questions it raises than for the explanations it offers. For all its
obvious deficiencies, this volume represents a useful case history

* illustrating the fundamentals of the relation between weapons
and doctrine.

From the paucity of titles listed and the limited character of the
contents discussed, it must be readily evident that the literature
on the kinship of weapons and doctrine is extremely scanty. While
this may not be particularly unexpected, the poverty of corn-

0 mentary on the aerial weapon in World War I is really surprising.
Several studies were particularly useful in exploring foreign

experience with the aerial weapon. G. P. Neumann (one time major
in the German air force), The German Air Force in, the Great

Var, tr. ,T. F. Gurdon from 1920 Berlin ed. (London, Hodder an(1
Stou-htlom, 1921 ), contains some interesting observations on doe-
trine. Somewhat narrower in scope is A. P. Voisin (onetime general
in the French air force), La Doctrine dc l'aviation franfaise de
combat an Cours de la guerre 1915-1918 (Paris, Berger-Levrault,
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193.<2) . This vohume is a splendid example of classical French cx-
pcitiun. It is an analytical study which attclnpts to derive 1)rinci-
Plcs 1lid ( doctrine from the lessons of experience. Although li is

|lrii narily concerned with tle function of arny-cooperation, by

ho-icI extension on experience, tie author emphasizes the i-
tance of strategic bombardment, "the drea(led instrument of

t!he future." 1,. W. ,anchester, Aircraft in Warfare (New York,

1). Appleton, 1917), illustrates the extensive consideration given
to the question of doctrine in Britain; it preface by Maj. Gen.

Sir David H[enderson is especially provocative. John It. Cuneo
has comnpleted but two volunes of an extended :tudv, Wingjed
liars, healing with the employment of aircraft in warfare. The
tw() vtolunes already available, The German Air Weapon; 1870-
19// and The Air Weapon; 191, -1916 (Harrisburg, Military
5rer' ice Pol dishing Co., 1942-47), )ring the account down through
1916. 1Iiie e volumes deal with the military air arm in France,
Britain, and (Germnany.

No bibliography of studies on air doctrine would be complete,
of course, without at least passing reference to the work of the

Italian theorist oil air power, Gen. Giulio Douhet, The Command
of the Air (New York, Coward-McCann, 1942). The influence of
I),uhet on concepts of doctrine held by officers in ttie Air Service
during the twenties was probably more extensive than is generally
re(ognIlzed. This impact, however, came largely in the period
dirctly following the area of interest of this study. Like most
>fudents of air power, Douhet neglects the problems of adininis-
tration behind materiel and is even curiously indifferent to the
importance of superiority of design.

Secondary literature in the United States on the administration
of developing air weapons during World War I is confined to a
mere handful of titles. The best account of air materiel in the war
is contained in Arthur Sweetser, The American Air Service (New r +  - .. ' . "

* Ywrk, 1). Appleton, 1919). Although not formally documented,
t, hoo', as compiled by an officer of the Air Service with access
to offlciAl records. Written too soon after the war to have much
perspective, it nevertheless presents an extremely useful r6sum6
of the problems encountered in development and production. The
author is apologetic and defensive regarding some of the more
controversial failures of the air arm. Sweetser's volume, though it
is useful in the absence of a better one, can by no stretch of the
irmiaination be called critical or analytical. T. M. Knappen, Wings
of War (New York, G. P. Putnam's Sons, 1920), describes itself

-3

.. . -

• ,



RFPRODIJCFD AT GOVERNMFNT FXPFNSE

I

2o,; IDEAS AND WEAPONS

AS .1n1 account of at r raft invention, engineering, development, and
1ro-luctiol during the war. As this book was not based on records
ot11er tha1 those generally available to the public, it has little to
offer save a number of errors of fact and many oversimplifications.
Of th too few volumes available in this field, this is one to avoid.
The only analytical study of administration in the AEF is

It. A. Toulmin Jr., Air Service, American Expeditionary Force,
19 lS ( New York, D. Van Nostrand, 1927), which sets out to prove,
iniiidicitly, that the Air Service, AEF, was utterly disorganized
until the Coordination Staff, of which the author was a leading
ifleml)er, put matters right. Although the author reaches no very
imlpru~sive conclusions and despite the fact that documentation is
liijited to internal evidence, this study presents an unusual picture
of the problems encountered in evolving a staff. The analysis is the41101e interesting in that it comes from outside the professional air
arml.

A useful supplement to Toulmin's study is to be found in E. S.
Gorrell, The Measure of America's World War Aeronautical Ef-
f trt (Northfield, Vt., Norwich University, 1940), which was origi-
nally delivered as Cabot Lecture No. 6 at Norwich University and

* subsequently published in book form. The statistical tables and
tabular presentations included are based on the materials of the
typescript history of the Air Service (in the National Archives)
which Gorrell edited 20 years earlier. Judged for its statistical
data, this volume might well have been cited as a primary source.
However, the conclusions and random comments of the text are un-
questionably hindsight and revised opinions. Cabot Lecture No. 7
in the Norwich Uniersity series, C. G. Grey, History of Combat
Airplanes (Northfield, Vt., Norwich University, 1941), offers a
good brief study of the outstanding types of aircraft in the
war. The same author's A History of the Air Ministry (London,
G. Allen and Unwin, 1940) is more significant. This volume is a
chatty, ,journalistic study, undocumented but based on a life-
time of personal experience and wide association in aeronautical
circle-. As editor of an influential British periodical on aviation,
the author participated actively in the events he discusses. Person-
alities are emphasized unduly.

For ready coin parisons between the air arms of the United States
an(l the United Kingdom, H. A. St. G. Saunders, Per Ardna; The
Rise of British Air Power, 1911-1939 (London, Oxford Uni-
versity Press, 1945), is a good brief survey althouhl little more
than a not too capable condensation of the Raleigh-Jones volumes. bow Jq ib .
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'Pis book COn ta ils ralt her shock in ui rrors regar liii tcclii(al (le-
tills andl eCiiliasiizes tactical enicoun ters an p11 erson al naraives~

At tile expjenise of critical analyses of soin of thle broader quest ions
of air power. J. 'A. Spaighit, TJhe lie in ninus of Orqa ?1,-(-.d Air

l'owcr ~ t (1(rdrLomn, Greenll~ ,ofestile mnly avarla-
7 uWe comilparison of thle itunnist rative systemis Ii tile :ii r arrin, of

(;ti1iil1n V, Fr~ance, the U nited Kingdoi, and( thle 1 ilite( States. It
is biasedl almost enitirely oil newspaper accounits and( secondiary~
work.

Surprisilng its it may be, there is actually, no official pulblishedl
history of the Ail. Service, AEF, SaVe thle totall iadequate 128-
PI1a1e stu(Iy b%. thle H istorical Sect ion of the War Colleg-e mnioned
above ill tilie sectimon On0 Sou1rce Muaterials in thc War D)epart-
illeft. Almnost Cejuallv stir rrising,, is the abiscnce of tiny really sig-
*i ifican t nen onrs or, hio )ra ph es of imiiportant officials directly conl-
-ernell wiI the air arm. There is, to be sure, it largle numbcr of

inioir of promi nen t leaders, political and mil!itary', of the period,
* but tlit,,v devote at relatively sniall nuniber of pages to aviation.

One of the few biog(4raphies dealing with a prominlent figure in avia-
i on is 11. G. Pearson, A Busitits-vian in Uniform (New York,

Dufifield, 1923), a lauidatory stv ly of 11. C. Boiling. Frederick
Palimer, Vewton D). Baker: A inerica at War (2 vols. ; New York,
D)odd, Mead, 1 931 ) , is perhaps ats useful as any b~iography of the
Jpermodl, but even thotugh the author had access to Baker's personail
files as well as to the cables of the W'ar Department and other
excellent sources, hie contributes little not alreadly p~resented by
Sweetser. D)avid Lloyd Cieorge's War Memcioirs (6 vols. ; Boston,
Little, Brown, 19,33-437), make for spirited reading but confirm
one's dlistrust of retrosp~ective views by elderly officials. General
J. J. Pershing, . 11 Experiences in the World W~ar (2 vols. ; New
Xork Fr ederick A. Stokes, 1931), istypical of the memnoir school
of writing. Reminiscent in character, chronological in organiza-
tion, andl undocumented, Persh Ii jg's volumes are of far less value
to the student of nmil itary problems than they mrighit have been had

* thev analyzed functionally and critically some of the larger prob-
leis of command during the wvar. General Peyton C. Mlarch, The
Nation at War (New York I.ulea, Doran, 19312), appeare

10 somlething of a rebauttal to Pershinig's wvork. One chapter is de-
voted! to thre Air- Service. Since the whole volume is primarily con-

cendwit h pecial pleadliig for March 7v. Pershing, it con tributes
little s:tve to delemon't rate thle unreliabilty of mnemory. Some of
Mal-il 's content ions a~ppear to lbe in flat cont radlictioni of tile cvi-
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(lence available in the files of thle War Departmecnt. His own post-
wvar v-olumei scarcely dloes credlit to his wvartime career.

Evnmore disappointing than 'March's or Pershing's volumes is
the work of Maj. Gen. M. Al. Patrick, The United States ia the
Afir (Garde Cit, N.Y., Doubleay .~ rn 92).Fo a war-
finli ChIiief of the Alii Servic F, onle mlight well cx pect somne-
th,,ing Inuore thanl -(0 pages of recollections concerning the AEF, in
xitich the author makes no effort to analyze the fundamental prVob-
lenms of the air arm in operation. Patrick dwells at length onl per-
Minlalit ics and attemptsh no ci-itical evaluation of tme aimr arin at

Biog raphiies of tile mnajority of wvartinme leaders such as Marshal

F.Focii, Thie Mcivoinrs of 31arshwi Foch, tr. Col. I. 13. Mott
((; ll (City, 'N.Y., Dol ledav, IDol-all, 1 p1),lrovedI of value

oilly irl'uar a-, they~' wiirrorecl Ili almoiist coniplete absence of in-Ahret i aviation. ply imotanit lhioLralphiis oft leadecrs Such as
M:lj . G enm. Sir- II. 'M. Tremiel iard are vet to hie \% rItten . A thong" tile
111INoIrS of the le.s.er figure-s. perhaps ionic Is Imore lintere."timig
than A. If. G. Fokker aiil It. Gould, Flqiq Dlutch manm (New
York. I feni' N. Holt, I 931 ), withI its, "i-nificari t atccoun t of time de-
NvelophlCTt of the svilchrliiliinerret.

PERIOPIlCAL LIT~flATURE

There 1is a relmrkabhle (iparitv between the wecalthi of popular
period Wal 1literatuiire oil aviation inI World WVar I and the dlearth
of "nubh rimateil-1 leari onl the problem of weapons. A rticles onl

air w ti' e i the iourimils onl aviation of the period unde~r dis-
ciml i1on IIN' priim a thy colncerned with thle fact ical aspects of 01)-
(rat ins ()t tilie onie hiand and the technical aspcts of aircraft onl
thle ot i ar. Few If an ~v treat thle adminiiiirat ive proh lems of develop-
inl(- we; 1)1011 . For orien tation in the fiel, however, especially for
ittems if interest regarding Individual officers anid officials who0
pl~i ,vcd imiipoirta nt roles in wartime a' iafion, fihe pecriod ia li lera-

S hire Is worthl conisultinig. Thel( Brit ish j oiiirals. I eropla lic, Flight,
Fbpnq~r, and Icronautirs, as well as thle French L'Acromnntipic
fire usC hil in, addititon to suich p)ubl icat ions in the U nited States
as A ttation, A cria Age 11'ck~l ;,, Air Service' Jon rulal, U. S. Aihr
Scr-ictl ircra 'ft Journal, anmd~ A.ir Powecr, to name only time more

* out-tanIdIl, ug pblications. The Journal of the Fraiklin Institute
has carried it number of items of slib~idlr iti i 0crted to tills stuldv.
lPrcserit-day 1 iiod icals, for tile most part, have little to offer. But

0



RFPROnICFD AT GOVERNMENT FYPFNSE

BIBLIOGRAPHICAL NOTE 209

E. S. Gorrell, "What, No Airplanes?" Journal of Air Law and
Coninmcrce (Jan. 1941), is an important exception. Since he wrote
as a retired colonel with a perspective of 20-odd years, Gorrell's
conclusions may be suspect, but the factual data which he presents
appear to be taken directly from the typescript of the History
of the Air Service, AEF, in the National Archives.

Any attempt to catalogue the periodical literature of value in
orienting, the reader in the area of interest surrounding this study
shou',l not overlook the contribution of the recurrent NACA
publication, Bibliography of Aeronautics, which has an extensive . , -
IL1l)ject-author index in the field of aviation (see especially the
titles listed under "military aeronautics"). In general, periodical
liter Ltlre contributed little to this study.

Ity way of summary, it would appear to be a reasonable evalua-
tion to state that this study has been based abrost entirely upon
otlicial records. The major portion of these records was either
archival materials or publications of the War Department. The
almost complete lack of secondary literature on the subject is
p~erhaps the best index of the degree to which the question of the
relationships of technological advance, military doctrine, and the
development of weapons has been neglected by military officials.

7r 4
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Acceptance trials, sce Service tests Agreement, DMA-BAP, 78; see also
Acceptances of aircraft, 172 Rothermere-Foulois
Accessory equipment, 128 Air Board, British, see British Air
Administrative organization, 8, 15; Board

British precedents, So; British re- Aircraft, 12; tactical, 2S; commercial,
search, 30; criticized by British, 97; 2S; experimental, 65; British, see
for decision making, 39, 6, 79, 119, British aircraft; French, see SPAD;
126, 142; for decisions on design, 70, Italian, see Caproni; long-range, see
130, 153; for doctrine, 19, 33, 133, Night-bomber; see also Air power;
169, 176 (see also (eneral Staff) ; for )cvelopment; Doctrine; Engines; In-
information, 21, 78, 80, 82, 84, 126, dustry; Manufacturers; Production
142; for innovations, 16, 29 (see also program; Tactical objectives; Weap-
WVeapons. procedures for develop- ons, mission of
inent of) ; for liaison, 88, 91-101, 154, Aircraft Board, formed, 68, 93
156 (see also Administrative organi- Aircraft suppliers, see BAP p
zation for information) ; Ordnance Aircraft users, see DMA
Board, 20; for procuremient, 34; for Aircraft Production Board, 67; coordi-
production, 105, 119, 124, 155; for re- nates Army-Navy designs, 68, 108 n.
search, 103, 105-16, 155; Signal 14, 142-3
Corps lwfor,. 1914, 2S; survey of, 65 Air "force," see also Strategic aviation;

Adniraltv, British, see British Ad- Strategic bombing
miraltv Airframe, 121

AF ", organization, 48; program, 48; Air-ground relations, see Doctrine, tac-
igre rcs stratc,,gic aviation, 4S; Board tical
on aircraft, ST; relations with BAP, Air Ministry, British, see British Air
87; cancels SPAD production, 126; Ministry

" programs, 16; doctrine, 139; favors Airplane Engineering Department, 76,
strategic aviation, 146; First Army, 77, 155 n. 13
154; Second Arniv, 158; final report, Airplane Engineering Division, 155 n.
10; see also Chief, Air Service, 13
AEl Airplane Experimental Department,

Aerial torpedo, 171 n. 42 104
Aerial weapon, see Air power Air power, early appreciation, 29;
Acrodynamics, 66 doubted in U.S., 31; minimize(] by
Aeronautical design, 119; see also De- General Staff, 41; influence of doe-

t! sign trine, 50; British, 54; strategic, 146;
*Aeronautical engineers, 103 status of, 36; U.S. and foreign corn-

Aeroplane, see Aircraft, and individual pared, 129, 131, 136, 149, 152 n. 7, 157,
types by name 1623; see also Doctrine
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Air "service," 173; see also DH-4; Ob- Assize of Arms, 4
servation aircraft Atom bomb, 178

Air Service, AEF, created, 46; board Austria, 55
anpointed to study, 47; composition Automotive industry, 124
unsettled, 48; influence of French and Aviation center, see North Island
British doctrine, 52; shaped by acci- Aviation Division of War Department,

dents, 56; Chief of, 72; Technical Sec- 27
tion, 83; slow to see need for informa- Aviation officer, AEF, 46 S

tion, 91; headquarters at Tours, 94; Aviation Section, 35, 36, 45, 103, 124,
strength at Armistice, 131; aircraft 150; sanctioned by Congress, 30; re-

program, 136; composition, 141; pro- lation to Signal Corps, 46; over-
gran, 145; favors quality vs. quantity, worked, 66; forms Equipment Di-
152; limited operation, 157; ignores vision, 67; see also Air Service; Signal S
doctrine, 160; program based on pro- Corps
duction, 164; headquarters in Paris,
169 Baker, Newton D., 36, 87; minimizes

Air Service, USA, Director of, 69; strategic aviation, 170-1; see also

established after war, 149; unified in- War, Secretary of
ternally, 150; fails to exploit science, Baker-Carr, Brig. Gen. C. T., 16
153; doctrine, 167; status, 169; doc- Balfour Mission, 83
trine unsystematic, 168; favors strate- Balloons, 15, 26
gic aviation, 173; see also Signal Bannockburn, Battle of, 5
Corps BAP, production, 69; decides on design,

Air weapon, see Air power 72; relations to JANTB, 74-5; favors 5

Aldershot, 26 stabilized design, 75; interest in pro-
Alexander, Gen. E. P., 9 duction, 73; Engineering Section, 77;
American Expeditionary Force, see Information and Testing Section, 78;

AEF relations with AEF, 87, 89; ill-advised

Anaconda Copper, 69 missions, 90; liaison with Technical P
d'Annunzio, Capt. Ugo, 143 Section, 93; creates Technical Infor-
Appropriations, 28, 29, 32, 35, 45 mation Section, 96-9; reforms pro-

Archers, see Longbows posed, 100; Airplane Experimental

Armament, 128, 129 Department, 105; Production Engi-

Armistice, 138, 139 neering Department, 105; Director of
Army Air Forces, 157 Technical Information, 115; dis-

Army-cooperation aircraft, see DH-4; solved, 117; favors DI-4, 129; gets
Observation aircraft directive, 140; weakness of, 149;

Army, on JANTB, 73 engineering organization, 155; BAP-

Army-Navy, designs coordinated, 67; DMA agreement, 78, 88; see also

see also JANTB; Navy, Secretary of; BAP-DMA
War, Secretary of BAP-DMA, agreement, 78, 88; coequal,

Army Reorganization Act, see Defense 77; cooperation, 79; relations, 69-77,
Act 97

Army War College, 173 n. 48 Baxter, James Phinney, 22

Arnold, Col. H. H., 74, 77 Bayonet, 17, 21
Artillery, 21 Bell, Alexander Graham, 27
Artillery fire-control aircraft, see Ob- Ben6t, Brig. Gen. Stephen Vincent, 21

servation Bl~roit experimental aircraft, 123
Assistant Secretary of War, see War, Bliss, Maj. Gen. Tasker H., 42, 138, 146

Assistant Secretary of Boards, see Aircraft Board; Aircraft
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l'rduction Board; Control Board; Bureau of Standards, 115, 121
I .. mitn Board; JANTi); Ordnance

.Io t 1"rtifioation, Board of Cables, bottleneck, 8t-5; see also Ribot
i ,c,.h. I',udolph, 30 cable, and Boiling Report
IBklling, Col. It. C., 53, 62, 127, 135, 141, Cambrai, Battle of, 17

151 ; favors bombers, 57-S; reports di- Cameron, Secretary of War Simon, 20
verse opinions, 58; instructions and Cannon, in aircraft, 30
crcdvhntials, 85; favors Caproni, 141 Caproni bombers, 55, 144-5; selected, 60,

B lLinz Mission, 54, 103, 118, 134, 136, 141; delayed, 143
1l-2, composition and credentials, Caproni factory, 143
5: visits Allies, 55; submits report, Carbine, see Breechloaders
5 r, fotrmtates doctrine, 57-60; haste Cavalry, 15; compared with aviation, 47
of. 61 ; end of. 63; ad hoe role, 82; ob- Censorship, see Secrecy
Jtct ives. 1,7; assupnltions, 104; selects Chief of Air Service, A 11", 71 ; relations
;ilr'raft, 124-5, 127, 143; report reit- to Technical Section, 91; use of Tech-
cratcd, 166 nical Section, 92; approves BAP plan,

lw .ing Report, 56, 59-60, 63, 141 96; favors quality over quantity, 122;
lOOI,-(lm n ropin,- experiments, see Ex- calls Dll-4 obsolete, 130; revises pro-

lcrimtents gram, 140; agreement with British,
wmhers, 49, 133-5, 138, 140, 142, 145; 145; stresses development, 152-3;
Italian. 57; relation to fighter and ob- final report, 158; ignores doctrine in
servation aircraft, 58; U.S. and for- report, 160; rebuts General Staff
eign strength, 163; strategic role, 166; study, 165
ricglectvd, 176; short-range, see D11- Chief of Signal Corps, see Chief Signal
4. and Observation aircraft; see also Officer; see also Signal Corps
Caproni; liandley-Page Chief of Staff, AFIF, urges program

l rnhi,_,it 28 change, 145; Inventions Section, 110;
I,,.~ vL.on,.rbow on design change, 121; on strategic
Brucchloaders, 6-9, 150 aviation, 139-40
Bric.',, Frank, 143 n. 26 Chief Signal Officer, 25, 27, 28, 50, 134;
]'ri:tol aircraft, 60, 121--6 minimizes offensive aviation, 31; in-
lrit;tn, 29, 31), 5t fluenre on Congress, 31; influence on
Hriti.h adminisktrative organization for doctrine, 31; opinions on mission, 35;

&-,ltrine. SI ; prccedent ignored, 80 n. directive to Bolling, 53; authority, 67;
24 establishes Science and Research Di-

British Admiralty, 17, 81 vision, 112; initiative in research, 113;
British Air Bard, 54, 57, 81, 151, 166 favors standardization, 122; opinions
P'riti!h Air Ministry, 99, 138, 16t repeated 1918, 159; see also Doctrine;
l1riti-h atircrft, prodetion, 30; sue also Signal Corps
lritl; 111- ; D111-9; liandley-Page Civil War, 21

lBritih Fifth Army, 18 Clark, V. E. Lt. Col., 53 n. 25, 62-3, 77
Briti.h IllQ, 16 n. 18, 104, 124, 126, 130, 141, 166;
Brit ish e.ncral Staff, 151 favors bombing, 135; favors strategic
Ilriti,.h Iniperial General Staff, 137 aviation, 169
Sltr: i-h War Cabinet, 81, 108 n. 14, 137 Clausewitz, Karl von, 11

Wit' 1, War Office, 81; tank, 17, 123 Close support aircraft, see DII-4; Ob-
5'..c~.2 servation aircraftI

Fr , t, i; bert, 5 Coffin, 11. F., 67
1,ar, au of Aircraft Production, see Colt's patent arms, 7

0 BAI' Combat test, see Service test
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Command and General Staff School, Dayton-Wright Airplane Company,
171-2 127-8

Commander-in-Chief, AEF, See Per- Decision, 8; initial types, 55; General
shing, Gen. John J. Staff and Allied, 55; delayed, 57; need

Commission agents, 52 for, 63; on design, 69; opinion faulty
Competition, 34, 79; see also Procure- basis, 77; based on information, 80;

ment see also Administrative organization;
Composition of air arm, 162-3, 166; fac- Weapons, procedures for develop-

tors influencing, 46-8; see also Doe- ment
trine Defense Act, 35, 67, 149

Composition of Air Service, AEF, 49, DeHaviland, see DH-4; DIH-9
1:36; implies doctrine, 140; see also DH-4 aircraft, 60, 118, 126, 127; in mass
Doctrine production, 128; table, 129; inferior

Composition by types, see Composition to DH-9, 130-1; obsolescent, 144, 152,
of air arm; Composition of Air Serv- 157, 158
ice; Doctrine D11-9 aircraft, 127, 128, 131, 144, 152

Concept, see Doctrine Diplomatic missions, 108; see also Liai-
Confederate Army, 9, 25 son officers; Missions, aviation
Conference, Allied, 55 Director of Aircraft Production, 88
Congress, stops modification of muskets, Director of Information, 97, 100

9, slow to back aviation, 25-7; au- Director of Military Aeronautics, 139-
thorizes Aviation Section, 30; seeks 40
information, 36; on air power, 45; ap- Director of Technical Information, 116
l)roi)riations, 15; creates NACA, 66, Division of Military Aeronautics, see
107; appropriation for NACA, 108; DMA
ignores research, 116; Senate Com- DMA, assumes military functions, 69;
inittee, 119; abolishes Liberty engine, relations with BAP, see BAP-DMA
121 n. 8; see also Appropriations; relations; interest in performance, 73;
I louse; Senate relations to JANTB, 74; insists on

Contest, su, Competition control of design, 76; Technical See-
Contract, DtI-4, 118 tion, 77, 98; Testing Section estab-
C(intractors, see Manufacturers; and lished, 78; liaison with AEF, 96; urges

individual aircraft by name, viz. Bris- end of Technical Information Section,

* tol, Caproni, Curtiss, DeHaviland, 97; inadequate organization, 150
etc. Doctrine: failure to analyze, 4, 5, 10, 18-

Control Board, 73 19; relation to weapons, 11-12, 14, 53;
Coordination, see DMA-BAP relations; slow evolution, 15, 17-18, 22, 32-5, 43,

sce also JANTB relations 80; British, 16, 81, 137, 151; tactical,

Council of National Defense, 108 n. 14 25-6; air power, 27; lack of, 39; direc-

Cr6cv, Battle of, 3-5 tive on, 40; French, 42, 44, 47, 54; fac-

Criticism of aviation program, 68 tors influencing, 46; in AEF, 48;

Crowell, Benedict, favors observation shaped by combat, 50; u.S. lags, 51,
role, 170 57 ; undecided, 54; Italian, 55; formu-

Curtiss Aeroplane and Motor Corpora- lated by Bolling, 56, 59; from Ribot

tion, 104, 125-6, 143 cable, 63; influences production, 133;
revolution in, 133; unsettled in U.S.,

)aniels, Josephus, 40 134; implied in composition of AEF,

I)ay-bomber, ste D1t-4; Observation 135-6, 140, 145; Foch on, 137-8; stra-

aircraft tegie, 137, 139, 140, 167 n. 28, 171; in

Dayton, Ohio, 104, 117 AEF, 141, 146, 159; importance, 150;

.i: ": - - -: :: : " . . -. ::, ; "- -- " " - - .:": : . . .. . .::- - : " ' . ? -: - "., --. . ..- ' . : .
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shapes development policies, 156, 160; Falkirk, Battle of, 5
based on limited operations, 158; Gen- FE-2 aircraft, 157
era Staff formulates, 161-3; shown in Fighter aircraft, 49, 132-4, 140, 142, 145;
plans, 161; voiced by Chief, Air Serv- relation to bomber and observation
ice, 166; lack of method for, 169; aircraft, 58; foreign and U.S.
I)ickman Board to study, 170; formu- strength, 163
lated by Air Service, USA, 173; svs- Fighter mission, 32
tematic formulation needed, 160, 174, Firepower, 4, 10
17;7 importance of superior weap- First Army, AEF, 158
ulis, 175; sce also Administrative or- Fisher Body Corporation, 128, 143
gallinttion; Cmposition; Mission; Flight test, see Service test
Strate:ic aviation; Strategy; Tac- Floyd, John B., 8
tics Flying pay, 35

l)odd, Maj. T. F., 46 Foch, Marshal F., 12, 18, 137, 138
l)uuhjt, Gen. G., 12, 13, 15, 173 Fokker aircraft, 123, 151

)utch designer, see Fokker Fokker, Anthony, 62
Fokker synchronizing gear, 65; see also

['cole 1'olytechnique, 14 Fokker aircraft; Fokker, Anthony;
Economic warfare, see Doctrine; Stra- Interrupter gear

tegic aviation Fort Myer, Virginia, 27
Edward I, -4, 5 Foulois, Gen. B. D., 41, 87
Edward 1II, 3, 5 France, 60; doctrine, 54; see also French
E']mbassies, refuse observers, 36 army; French Chamber of Deputies,
Engineering decisions, see Decisions; etc.

Design; Technical Decisions Franco-Prussian 'War, 21
Ingineering Division, 153, 155 Freezing of design, danger of, 61
Engineering objectives, see Specifica- French aircraft, 132 n. 40; see also

tions SPAD
1: n -ineering Section, BAP, 77-8 French ambassador, 41; see also Ribot
Engines, .34; production, 41; British, cable

120 n. 6; determine design, 121; see French army, 60
also Liberty French Chamber of Deputies, 60

Equipment Division of Signal Corps, 68, French General Staff, 42, 47--8, 57
4 76, 77, 125, 155 n. 13; cancels DH-9, French industry, 60

128; see also Airplane Engineering Froissart, 4
Department; Production Engineering Fuller, Gen. J. F. C., 15
Department Functions, division of, see BAP-DMA

Executive Committee, NACA, 109 relations
Executive order, 68, 69, 88, 113 Funds, see Appropriations
Experience, as a guide to decision mak-

ing, 63 Gas, 18-19
Experimental development, see Admin- General Purchasing Board, 83

istrative organization for research; General Staff, British, see British Gen-
Research eral Staff

Experimental factory, 104 General Staff, French, see French Gen-
Experiments, earhy, 28-30; see also Ad- eral Staff

ministrative organization for re- General Staff, USA, reform, 25; influ-
search; Research ence on doctrine, 40; minimizes air

Expugnatio, 4 power, 41; considers aircraft pro-
Eyes of the army, see Observation gram, 45; approves aviation program,

. ... ..
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General Staff, USA, continued: Independent Bombing Force, 138-9,

54; attends Allied conference on avia- 159, 162; see also Strategic aviation;

tion, 55; influence on aviation, 58; ap- Strategic bombing S
proves Air Service program, 59; con- Industrial College of the Armed Forces,

cern with intelligence, 82 n. 1; pro- 13
gram, 136; fails to exploit science, Industrial mobilization in World War I,

153-4; interest in doctrine, 161; 13
minimizes strategic bombing, 161-2; Industry, aircraft, 33; surveyed, 40; in- S
studies misleading, 164; statistical significant, 51; need for research, 103;
study, 165; Statistics Branch, 165 n. established in U.S., 106-7; automo-
22 tive, 124; see also by names of cmun-

German aircraft, see Fokker; Gotha; tries, viz. French industry, Italian in-

Rumpler dustry, etc.

German industry, 137, 140 Infantry, 17, 170
(;IIQ, AEF, 85 Information and Testing Sections,

(I11Q, British, see British GHQ DMA, established, 78
Giraldus Cambrensis, 4, 5 Information gathering, 78; see also Ad-

Gorrell, E. S. Col., 3 n. 25; contradicts ministrative organization; Liaison
self, 59 n. 33; establishes Technical officers; Missions, aviation; Technical
Section, 83-4, 93; on missions, 84 n. 5; liaison
on DH-4 and DH-9, 130; favors Information, processing, 86 n. 8

bombing, 135; on General Staff Information Section, AEF, 94, 101 n.

studies, 163 n. 18; drafts report, 166 34; relation to Technical Section, 96

n. 27 Innovations, 11, 18, 22; relation to doc-

Gotha bombers, 54 trine, 14; importance of, 15; appear

Guided missile, 171, 178 late in U.S., 20; unrecognized by War

tfaber, Fritz, 18 Department, 25; aircraft, 27; U.S.
iaig, Gen. Sir Douglas, 54, 137 slow to adopt, 30; see also Gas; Long-

Haig Ge. Sr Dugls, 4, 37bow; Tank; Machine gun; Radar;
Hlandlev-Page aircraft, 138-9, 141, 144- Weank; achie gn Radar; S

5, 157; production, 142 n. 21; char- Wtleapons, advantage of superior
acteistcs, 44;suprbomer,140 Intelligence, see Information

acteristics, 144; superbomber, 140 Inter-Allied Bombing Force, 138, 1.16
Hastings, Battle of, 4 Inter-Allied exchanges, 51-2; see alsoeadquarters at Tours, A.S., 94 i

Henderson, Gen. Sir David, 58, 151, 166 Missions, aviation; Technical liaison
Interrupter gear, 62, 12S

Henry 11, 4 Introduction of the Ironclad Warship,

Ilenry 111, 4err, Gen. F. G., 12 22
Inventions, 11, 14, 110; see also Innova-

History, see Military history tions

I istory and Research Division, of Tech- Inventors, 26

nical Section, 91
House Military Affairs Committee, 32, Investigations, 68, 118, 110, 121

36 Italian aircraft, see Caproni
Italian Embassy, 143

Hughes, C. E., 56 n. 31

Hughes Report, 56 n. 31 Italian 54, 17 3

Hundred Years' War, 4

Ideas, 17; see also Doctrine; Innova- JANTB (Joint Army-Navy Technical

tions; Weapons, revolutionary Board), formed, 40; shapes doctrine,

Imperial General Staff, British, see 40; initiative, 41; program, 43, 45, 54,

British Imperial General Staff 59; importance of, 46; shifting role, 5
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70-4; contrasted with British, 81; foreign, 30, 57, 84, 136, 143-4; en-
compromise decision, 141-2 couraged in U.S., 30; importance of,

Joint Army-Navy Technical Board, see 32; representatives in the field, 34;
JANTB surveyed, 40; in U.S., 103; experi-

Joint Congressional Committee on Ord- enced, 104; agents, 51, 60; see also
nance, see Ordnance, Joint Congres- Industry
sional Committee on March, Gen. P. C., criticizes program,

Jortini, Baron, A. H. de, 12 45 n. 12; on inventions, 110; remarks -
Jones, Major B. Q., 154 n. 11 on J. D. Ryan, 130 n. 32; studies on

Kettering, C. F., 171 strategic aviation, 139; views onstrategic aviation, 140 n. 16; favors
Lahm, Col. F. P., 158 close support doctrine, 170
Langlev, S. P., 26, 28, 106 Martin, G. L., 106
Langley Field, 109 Mass production of aircraft, 118, 123-4,
Lepere, 106 128, 144, 152; see also Production
Lessons learned, 100-1, 146, 149-50, 152, Materiel, see Weapons

167, 172, 175-6; General Staff interest Mayer, Capt. kmile, 14-5
in, 161; see also Dickman Board; Mexican War, 21
Military history Mexico, 29, 36

Liaison, see Information-gathering Military Aeronautics, Assistant Direc-
Liaison Office, 99 tor of, 74
Liaison officers, 50-2; see also Inter- Military Aeronautics, Director, 78

Allied exchanges; Technical Intelli- Military aircraft, first, 34
gence; Missions, aviation Military attaches, 20, 80, 108, 133; in-

Liberty engine, 105 n. 6, 125, 127, 145, vited to U.S., 50
151; aircraft adapted to, 119; stand- Military characteristics, 21, see also
ardized, 120; mass production, 122; Performance characteristics; Re-
appraised, 124; in DH-4, 128; for quirements

Caproni, 143; see also Production of Military history, 5, 22, 101, 149-50, 175,
engines 178; unheeded, 4; on weapons, 11;

License fees, policy on, 60 neglects weapons, 13; General Staff
I.icense rights, 51 interest in, 161; air arm, 168; see also
L.iddell Hart, B. H., 9, 14 Doctrine; Lessons learned
INighter-than-air, see Balloons Military Institutes, 10
Lloyd George, David, 60 n. 34, 93, 103 n. Millikan, R. A., 112

1, 122 n. 12 Milling, Col. T. D., 158
Lockhart, H., 89 Mission of aviation, influence on design,
Lockhart Mission, 89, 101 n. 34 33, 156; undefined, 33; of observation,

4 Lockhart report, 90-1 34; recognized, 35; relation to pro-
I.oening, G., 106 curement, 39; strategic, 47; evolving
Iogistics, 12 concept of, 50, 134; see also Doctrine;
I.onghows, 3-5, 176 Weapons, mission of

Missions, aviation, 50-2, 82, 85-7, 89-90,
Machine gun, 15-6; doctrine, 17; in air- 100, 134, 143; weakness of, 52; British,

craft, 2S, 128 99; evaluated, 101; see also Balfour
MN'(c k Field, 101-5, 110, 155 Mission; Boiling Mission; Lockhart
h'K,.llar, Rep. Kenneth, 32 Mission; SPAD mission; Spaulding

N1aintcnance, 33, 121 Mission; Tardieu Mission; as well as
Manpinwer, se Personnel Inter-Allied exchanges; Liaison of-

* Manufacturers of aircraft, 30, 107-8; ficers; Technical intelligence p
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Missions, military, influence on doctrine, view, 42; favored by staff school, 172;
41 s'e also l)octrine; N\'capons, mission

Mitchell, Gen. William, 4.4 n. 10, 167 n. of
2S; on strategic doctrine, 49; views Observers, 20, 36, 100; sc also Missions,

ignored, 161 n. 11 aviation

Modification, 129-30 Obsolescence, 73

Muskets, see Muzzle-loaders Offensive aviation, se Bombers; Night-

Muzzle-loaders, 6-10, 20, 150 bombers; Strategic aviation

ro OffiCe Of ,\ erona jutical I iitel ligence, 97 n.
NACA (National Advisory Committee 2(6

for Aeronautics), surveys industry, Offie of Chief Signal ()ffie'cr, 27
39; urges liaison with Allies, 52; ()man, Sir Charhes, 4--5
created, 66; favors Air Production
Board, 67; liaison in lurope, 9:1; ()f- OJ rations, intlthnce (hN tri'ne, 33; notrep resetetd on ,1 A NTI l",:7; limited,
fice of Aeronautical Intelligenc'e, 97 1. 133; A.F and Alli.(1, 136; British,
26; research role, 106; estal)lishe.(, ; lack of experience in, 15 -8; in-

107; functions, 10S; relations vith fluence doctrine, 159, 167

army and navy, 109; handles inven- Operations Secti,m, AEF, -4S
tions, 110; liaison with \\ar Depart- O rdnace Board, 19; emporar. 0

ment, 111; compared with N pIC, 114;

relation; with BA P, 115; in 1 eace- (~-trdnne, Chief of, 6-7, 19-21; advo-

15- cates machine gun, 15
Naidn. It. Col. E. L., 16:3 n. 18, 172 nn. Orlnance, Colonel of, -S

44, 4e,5')mc f (
4t, 4 A5 nOrdnance, .Joint Congressional Coin-Natio)nal Academy of S iences, 112 3 mite;nniittee on, 9

National Advisory Committee for Acro- (Ordnance and F~ortification, Bo(ard of,
nautics, see NACA 110; fiances1 1 0 ; i n a n ('s . l c , 2 6;; r c b u ff s

National Defense Act, Scee fense ActNational fn e Defense Actnci6 Wrights, 26; finances aircraft, 27

Ordnance )ctpartment, 19 22, 31. 91;

Natinal Guard .Xero Company, 53 Oppl)O ,,s invatios, 6 S

National R(search Council, sOC NIBC )rmrnization, .s'c Administrative or-
Navv D)epartment, 22, 73, relations with I'lnizat

J.A\NTII 8, 7, 72 ~n/1t11
Orly airfield, 92

Nernst, Walther, 18

Night-hoinber, 121, 131, 138-9, 15S-9;

see also Caproni; tlandley-Page Packard Motor Car Company, 106
Norman invasion, 4 Patents, 51

North Island, 33 Patrick, Gen. M. M., 92 n. 17

NIRC. 112, 11, 15.4 l'ec;('ctinie, .cc 1R,,sthwvr

( )biective%, tactical, 33; se also Per- lPerforroa nc., 21 -2, 129, 15 1; 1 lan (Irv-

formance characteristics Page, 14II,
(01b)ervation aircraft, 121, 126, 1:33, 135, Performance claract,.riktics, 3:1, 31,

13-, 14(1, 142, 145; relation to fighters 101; relation to d(ctrine. :39; dthfini-
and bomb'rs, 5S; production plans, tion, 65; 1)11-4 and andh1v-Page,

127; favored by Chief Signal Officer, 15 n. 2

159; U.S. and foreign strength, 163; Pcirshing, Gen. J. ,J., 4f), -; I ibot cable,

empthasized by Air Service, 167--S; s e .t4 n. 10; appoints boardt, .17: accepts

also )11-4 l'rench d(ctrine, 49; doctrine, 52;

Observation mission, 49, 50, 135; recog- lacks air power, 61; ovcrruIes

nition of, 32; emphasized, 35; French ANI'B, 7(); on J.ANT. 72 n. 9; fa-
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vo, H idley-1Page, 141,; ignores doc- onl programs, 17:3; see ulso BAP;

rile. I,;(), creates Dickmnan Board, Mass product ion
I -,0 Productijon, Di rector of, 73

P't- wiml. 12, 69 Production F nigincc ring D)epa rtment,
1~U~i~> .0-nissador William, 85, 141 76--7, 105
li. 19 Program, JA NTI, 43 4; of April 191S,

1'1 o-. 1'*.S. and foreigni strength coin- 4S; succe,,-ive, 19; A F F, 139, 1410-1 ni.
P~c.29 1-,, 145-; JANTB retained, 59; criti-

C cmtr :3, paeUni postlwair, (ized, 64; roorranized, W), product ion,
MS8, 127, 1:35, 151; "21)2,"' Ito, 1.11, 1416,

P c' .. Battlte of. 5 173; Caproni, 1412; AlIlied for 1919,
P' il~ct t, Jocl it., 6, 19 164; influence of "202," set, also P~ro-

1 ' , e ois Doctrifle; Mission (luction1

ati'11):n Pr, ,rmoii Proof tcst, sf o Service test
-tv ir b)ldgcrt, 15:3 Proportion of types, 4:3; see also Doc-

-~ lilifLf* W; ~ trine
21 PWr~ 0Iunit ive c..'ed it B fi, M exican, 36

Prine :- c~ ~ Do)ctrine Ptiruit aircraft, 8ce Fighter aircraft
4) 1;aeq s 1(1r, 12 Quali lv, oiw 1)velopizlnt Z's. qaii

1),-;,rit iv,; Committee. British, 137 12 2,11 7-
Pr~wiremntM .15; arly 3t proe- uantity, s(c' Production; z,3. quality,

l' e i -i e t I. 4 ; e r ' , 3 ,o e 1 29 , 1 3 2 , 1 5 0

I reluetw pnIroolrani Radlar, 5
1~ d at in, 'r t ish, :30; prolrram, 41; R A F, 1:37
in1-w 411 on ctrne, 46, 50, 56 ; not R1econnaissanlce aircraft, 8CC Observa-

area red to AFIKE program, 49; influ- tion
te:eeC( pi;( ill;nn, 4V), Bolling schedule Reorganization of 20 May 1918, 77

f 0 ; (layed, 57, political influence Repair, see Maintenance
(.1 t:,): planining for, 63, 66, 69; shapes Repeating arms, see Breechloaders
A.S., AEP, 72; not represented on Reports, unsatisfactory, 21 ; opera-
IANT1B, 7:3; controls design, 77 ; de- tional, 20-2; annual, of Secretarv of

I LiS"' requires informiation, S9; de- War, 31; DMA, T0; final AEF, 160;
Ivcii hy informiation lag, 96; relation see also0 Boiling Report, H ughes Re-

*to, resecarch, 10:3-5; output smiall, 106, port
rvikcd programn, 118; hurt 1w or- Requirements, 41, 55, 69; initial for air-
gatnii t ion, 119; engine, 120); vs. de- craft, 26; of AE, 120; see also AiNN-
velopmcnt, 122; favored hi stand- tary characteristics; Performance
ard(i7cit io)n, 12:3; failure, 124-5; Bris- character; tics
t,,] 12-5; 11-1, 126-4; D11-9, 12 7; Research, i- Irninistrative organization

piNlilvt, US~; modification in, 129; for British, 30; fundamental, 66; rela-
hlurt qluality, 130; foreign for IU. S., tion to production, 105; delayed, 106;
121l foreign, 132; plans, 134; U.S., favored over p~roduction, 153; and de-
1 0; Air Minktry, 139; status of. 1:39, velopmnent, 13 n. 32; see also NACA,
lo1IRihrs inl U.S., 141 ; Capron! pro- Adminktrative organization, and Sci-

6Lrartt. I1t2, H andl 'c%- Page. 14t2 n. 21 ; crnce and Research Division
(1 i(t~l ~ 14t, relation to doct rine, Revzue scientirique, 14

I1Gi; in Eng iand, 150, aircraft en- B ihot, Premier A. F. J., 41, 45, 134
I.-)' 151 cut in peace, 1.53; limits Rihot cable, 41, 51-5, 63; origin, 42-4

eviu1Pin of doctrine, 159; influence Rifle, 17, 25
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Roman army, 10 Sharp, Ambassador W. G., ,.t
Root, Elihu, 25, 28 Short Brothers, Ltd., 30
Rothermere-Foulois Agreement, 144 n. Short-range bomber, see Dtt-4; Obser-

28 vat,on aircraft
Royal Air Force, see RAF Signal Corps, Aviation Section, 30, 103,
Royal Aircraft Factory, 26, 123 124, 150
Royal Flying Corps, 54, 150; establishes Signal Corps, composition of, 27; avia-

Experimental Branch, 30; air power tion advances, 28; early program, 28;
doctrine, 159; see also RAF repeats Ordnance experience, 31; re-

Royal Tank Corps, 17 lation to Air Service, AlF, 46; invites
Royalties, 51, 52, 60 Allied aid, 51; efforts at liaison, '.2;
Royce, Lt. Col. R., 163 n. 18 clings to initial program, 59; relations
Rumpler aircraft, 30 with Government agencies, 65; inex-
Russia, 30 perience, 66; failures in planning, 67;
Russo-Japanese War, 16 and Aircraft Production Board, 67;
Ryan, J. D., 69, 88, 130 n. 32 forms Equipment )ivision, 68; reor-

ganized, 68; loses aviation role, 69;
Saber, 21 reliance upon missions, 86; ignorant
St. Cyr, 106 of ALF structure, 86; Science and

Sample aircraft, 55 Research Division, 112-3; sheds avia-
San Diego aviation center, 33 tion, 114; loses Science and Research
Scammell, J. M., 13 n. 31 )ivision, 114; doctrine undeveloped,
Science, see Administrative organiza- 133; favors observation aircraft, 134;

tion for research; Research see also Aviation Section; Chief
Science and Research Division, 112-4; Signal Officer; Equipment Division;

moves to BAP, 114; duties redefined, Science and Research Division
114-5; status, 116-7; disappears, 154 Signal Corps, Chief of, see Chief Signal

Scientific liaison, see Technical liaison Officer
Scientific method, 15; see also Adminis- Sikorsky, Igor, 30

trative organization Smithsonian Institutkon, 107
Scott, Adm. Sir Percy, 16-7 Somme, Battle of, 17
SF-5, 126; see also SPAD Spaatz, Maj. Carl, 157
Second Army, AEF, 158 SPAD aircraft, 62, 86, 125; selected, 60;
Secrecy, 36 obsolete, 61; canceled, 126
Secretary of War, see Baker, N. D.; SPAD mission, 86

War, Secretary of Spanish-American War, 25
Security, see Secrecy Spaulding, Col. P. L., 88, 90
Selection, see Decisions Spaulding Mission, 88-90, 96; adverse

Selection of types, 70; importance of, effects, 90
62; static, 63 Specifications, aircraft, 28, 34, 40, 79,

Selfridge, Lt. G. E., 27-8 104; initial army, 27
Senate Military Affairs Committee, 119; Springfield rifle, 25

see also Congress Squier, Maj. G. 0., 27, 35, 45
Service aircraft, see DI-1-4 Staff studies, 161
Service school, see Army War College; Standard aircraft, 33

Command and General Staff School Standard Aircraft Corporation, 143
Service test, 7, 22, 28-9, 32-4, 79, 153; Standardization, 19, 33, 40, 119-20, 122,

tank, 17; demonstrate utilitv, 31: .o 141, 151 ,t tilt ifies, 121, 123
also et',,rts, operational Stanton, ;. M., 9

I Shannon, F. A., 10 Statistics, use of, 18, 21-2, 93; see also
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Ar er, status; Production; Pro- ficers; Missions, aviation; Technical
information; Technical liaison

." ,. 11, 31; see also I)octrine; Mili- Technical liaison, with front, 78; prob- 9
r;'I i story lcm of, 90, 92, 96, 98-100, 107-8, 110-

-= , ,c aviation, 135, 137-9 5, 143-4, 156; lessons on, 101; faulty,
.... , imber, scc Night-bomber 119, 126, 133, 142, 145

t? bmling, 15S; French urge Technical mission, 20; see also Missions,
A, ,4; British, French, ani Italian aviation

r:: :r , 55; urged by Boiling and Technical Section, A.S., ALEF, estab-
I t:.dr:,n, 5S lished, 83-4, 86-7, 90; functions, 91;

j': :c Bombing Force, British Air Itistory and Research Section, 91;
P. -d fav,,rs, 54 liaison in France, Elngland, and Italy,

4:.2 , ,. e Air power 92; Technical Data )ivision, 92; sta-
S':rl., 'mlr, 139--10 tistical syst em, 93; organization, 93;

- " ::ic War Council, 138 liaison with U.S., 94; relation to In-
;i ,, (,rral, 1S-9, 21 formation Section, 96; operations, 98,
ni.ig gear, see Fokker; Inter- 123 n. 13, 155--6

ru,ttr :cir Technical Section, DMA, opinions on

>.-., : .tu c Administrative organiza- design, 77; organization, 78; veto on

production, 79; operations, 97-8
Technological advance, see Admninistra-

i 4:c:i b,:nber, see DII-i; Observa- tive organization for innovations;
; ircraft Weapons, procedures for develop-

f, .~ cooperation, 135 mert; etc.
I information, influences design, Techinology, see Research; Administra-

.2: ,s cntial to superiority, 90, 96 tive orgranization, for research; Fn-
-~ir calobiectives, see Doctrine; Per- gineering decisions

- r::j ii, characteristics; Weapons, Test, see Service test
Ti::-, of Test demonstration, see Service test p

'I.ctia' suitability, see Mission; Per- Testing Section, DMA, established, 78
1;:n';anec characteristics Thomas-Morse, 106

'I ctic . 11: .,,' alsj )octrine, emphasis Total war, 13
,,:1 operations, and relation to Toulmin, 11. A., Jr., 122 n. 12
w.apons, Military history Trade secrets, 51

Tift. William Howard, 25 Training, 33, 41, 69, 145
'Fink. 17. IS Training aircraft, 135
T irtii.u, \Andr , 86-7 Training Department, A.S., AEF, 94
T1I r.k S. 137 Troop-basis, 48; see also Composition of
"'c,'.nical Data Division, 92 air arm; I)octrine
'l'ec;nical decisions, influence doctrine, Types of aircraft, 49-50; selection of,

.52-4; .(r( al.- Technical information; 62; see also Bomber; Fighter; Obser-

"Ichr cal liaison vation
",.ch :iical information, importance of
. ti; u,,us, 79; influences design, 82; Union army, 9, 10, 25
Pr'Ii-h interest in, 83; essential to United Kingdem, 54; see also Britain;

i: ,rioritv, 90, 96; see alsu Technical General Staff, British; GIIQ, British;
n'a .LIEi, Ce ; "(l'cchnical liaison etc.

"I, >'. 1 lInf,,mrul;mt evtion, 91; 7, 99 United States Army, 25; ser als, .\IO F;
" I it , 50 2!: sic als, Si-nal C)rps; etc.

lncr-.\iitd ewhan ges; Liaison of- IU.S. Stcel Corporation, 53

...' - . , . . , . '' . ' . . '.. J
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Valois, Philip of, 3 more vs. better, 13; mission of, 14; re-

Vegetius, 10 lation to doctrine, 15; concept of, 31;
Verdun, Battle of, 61 mission of, undefined, 32-3; lessons of,
Vom Krieg, 11 36; see also Doctrine; and under name

of individual weapon

Walcott, C. D., 40 Weapons, importance of superior, 8, 10,

Waldon, Col. S. D., 86 12-13, 22, 176
Waldon Mission, 84-5 Weapons, procedures for development,

Wallace, William, 5 6-8, 10, 1.--17, 22, 34; in Ordnance De-
War Cabinet, see British War Cabinet partment, 19-20; see also Adminis-

War College, 25 trative organization for innovations

War Department, early" inventions pol- Weapons, revolutionary, longbow, 4;

icy, 6; records contain lessons, 22; radar, 5; tank, 17; gas, 18-19; machine

slow to back aviation, 25; criticized on gun, 15-16
aviation, 26; backs aviation, 27; Avia- Welsh, 4
tion Division, 27-8; see also Aviation Weir. Sir William, 137

Division Wilson, President Woodrow, 6, 39, 88,
War Office, ,?ee British War Office 113; neutral conduct, 51; Executive 5
War, Second Assistant Secretary of, 69 Order, 68; tries to unify production
War, Secretary of, 6, 45, 72; on indus- and operations, 69

trial mobilization, 13; relations with Wright brothers, 25-8, 110

Signal Corps, JANTB, Navy, 67; World War 1, 12-13, 18, 35; influence on

ignores JANTB, 72; minimizes avia- mobilization, 13
tion, 170-1; see also Baker, N. D. World War II, policy on weapons, 1

War, Assistant Secretary of, 170

Weapons, innovations in, 5; mechaniza-
tion of, 11; taken for granted, 12; Zone of Advance, 92

*. U.S. GOVERNMENT PRINTING OFFICE 1983 0 - 424-328

. -... ,..'-



41.

FILMED

* DTIC


